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FOR EXAMPLE: 


14” 16000 LBS. 


20” 


H-20 TRUCK WHEEL CONTACT AREA 


4400 


LBS. 


TRUCK 
WHEEL 
CONTACT 
AREA 


“A FITTING GRATING 


A 20-ton highway truck 

(with a wheel load of 

16,000 Ibs. on a 14” x 20” 
contact area) has an average 
load concentration of about 
57 Ibs. per square inch. 


A 4,000 tb. capacity lift-truck (weighing 
6,400 Ibs. itself) concentrates tremendous 
loads on its small steel wheels. With a 
maximum wheel contact of 6” x 6”, the 
load concentration is about 122 Ibs. per sq. 

inch—more than double the load applied 
by the wheels of a 20-ton highway truck. 


For complete information 


FOR EVERY PURPOSE” 
write for 20-page color catalog 


on Irving “Gridsteel’’. 


Sha 


| J‘) IRVING SUBWAY GRATING CO., Inc. 


ORIGINATORS OF THE GRATING INDUSTRY 


ESTABLISHED 1902 


Offices and Plants at: 


9008 27th St., LONG ISLAND CITY 1, N. Y. 
1808 10th St., OAKLAND 20, CALIFORNIA 


Representatives 
in Canada, Mexico and 
South Africa 


3 tt = The wear from heavily loaded industrial trucks and 
gi i en . the impact from heavy objects often prove too severe 
; Bava r for floors made of wood, asphalt or even concrete- 
r 
ae The concentrated load on the small wheels of o k ? 
modern fork lift truck, is often double the normal load mies | 
ae applied by the wheels of 20-ton highWoY truck. 
j 
Irving is a floor armor made of steel bars edge: : 
forming overall hexagonal pattern. it has the strength 
a and life of steel. Any crack which might develop in the fill SS 
cannot spread beyond the area ofa single steel mesh. : 
No ruts oF potholes can form where “Gridsteel” =. 
provides the floor surface which is safe, eve” and traction! 
at all Fimes—suited to today’s needs. 
? 


City Manager—Warren E. Knowles, 


CLAY PIPE 


Robert M. Angas & Associates, 


Officials directing the 
p & F R- Sanford project include: 


SANFORD, FLORIDA, chose Vitrified Clay Pipe for this General Contractors—Bumby & 
bond-financed project, where 22 miles of sanitary sewer lines are Stimpson, McPoland Brothers, and 
being installed. Clay Pipe is being used exclusively, because it’s 
the one material that’s sure to be good as new long after the 
bond issue has been retired. Chemically inert Clay Pipe is 
permanently safe against corrosion from the acids and gases found 
in every form of sewage—residential or industrial. It stays true 
to dimensions—hot or cold, wet or dry, year in and year 
out. And today’s longer, stronger Clay Pipe, developed 
through industry-wide research, is easier to install 
than ever before. A variety of new jointing methods and 
materials keep it leak-proof and infiltration-proof. 
Take advantage of guaranteed performance with Clay Pipe. 


NATIONAL CLAY PIPE MANUFACTURERS, INC. 
1820 N. Street, N.W., Washington 6, D. C. 


206 Connally Bldg., Atlanta 3, Ga. 

100 N. LaSalle St., Rm. 2100, Chicago 2, Il. 

703 Ninth & Hill Bldg., Los Angeles 15, Calif. 

311 High Long Bldg., 5 E. Long St., Columbus 15, Ohio 
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When it’s bond-financed . . . 
g 
a 
wears / 
= 
/ \ J 
Progress in Public Health - Through Clay Pipe Research | 


@ MAXIMUM TRACTION -— greater safety, cuts accumulation of ice, snow, oil or grease. 
@ EASY TO INSTALL — engineered in conveniently sized units for easy installation. 


@ EXTRA STRONG — reinforced, designed with maximum safety factor. 
@ LIGHT WEIGHT — opproximately 80% open, reduces dead weight, allows greater live load. 


@ SELF-CLEANING - creates greater safety, economy of maintenance, no sweeping or washing 
required. 


BORDEN METAL PRODUCTS CO. 
Write for complete 
\ Please send me BORDEN Catalog 
or 


All/Weld, Pressure Locked, and Riveted Flo 
NAME 


Gratings in this FREE 8-page catalog 
TITLE 


BORDEN METAL PRODUCTS <=» 


ST. AND NO. 
845 GREEN LANE Elizabeth 2-6410 —‘ ELIZABETH, N. J. 
SOUTHERN PLANT—LEEDS, ALA. — MAIN PLANT—UNION, N. J., CITY AND STATE 
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IN FLOOR GRATING 
| 
| Borden Grating for Bridges and Roads 
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If you were to put your own money in 


a pipeline that should be as nearly 


permanent as brains, hands and ma- 


chines could make it, what pipe would 


you buy? Cast Iron Pipe, undoubtedly! 


And why? Because cast iron mains are 


in their second century of service in 


nearly seventy cities. Modernized 


cast iron pipe, as made today, is even 


tougher and stronger. Since everybody 


pays taxes, one way or another, every- 


body benefits when you install long- 


Installing 6-inch Mechanical Joint cast iron pipe for pressure sewer 
river crossing to sewage treatment plant at Marquette, Mich. lived cast iron pipe. For further infor- 


mation, write Cast Iron Pipe Research 


Association, 122 So. Michigan Avenue, 
Chicago 3. 


® 


About four miles of 16-inch Me- 
chanical Joint cast iron pipe 
being installed for water line 
at Orlando, Florida. 
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Tieing-in 16” Cement-lined cast iron feeder 
main with 133-year old cast iron water main 
in Philadelphia. 


Laying 21,000 feet of 6” to 12” cast iron pipe 
for water main extension at North Brunswick 
Township, N. J. 
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Laying 16-inch cast iron pipe for water line to new 
Caterpillar Tractor Company plant at Decatur, Illinois. 


: 


Left: 12-ft. O.D. by 43-ft. 
4-in. digester with 316 E. 
L.C. Hortonclad. Inset: 
Interior of vessel built for 
Hudson Pulp and Paper 
at Palatka, Florida. 


High Vacuum Brazing Process 
Assures Uniform Thickness of Clad Layer 


De 


Hortonclad®, available only with CB&I process and storage vessels, is a 

composite metal having an integral and continuous bond produced by a high vacuum 

brazing process. Uniform thickness is assured as the alloy cladding and the backing are 

in their final thickness before bonding. Hortonclad meets all ASME Boiler and Pressure 
Vessel Code and API-ASME Unfired Pressure Vessel Code requirements. 


CB&I vessels can be fabricated using Hortonclad plates with silver, monel, 

Inconel, Hastelloy, stainless and a wide variety of other metals and alloys. 

Complete information on Hortonclad and its use with CB&I vessels may be 
obtained by writing our nearest office. 


> + 
4 


Above: A 36-ft. 915%-in. shell section of this 
43-ft. reactor has type 405 stainless steel 
Hortonclad. Inset: View inside of reactor sup- 
plied to the Derby Oil and Gas Co., Wichita, 
Kansas, through the Fluor Corp. 


Above: 3714-in. O.D. by 24-ft. 105%-in. 
urea autoclave liner with fine silver 


Chicago Bridge & lron Company | Hortonclad. Inset: View of interior. 


Atlanta © Birmingham © Boston © Chicago © Clevelond © Detroit © Houston 
New York * Philadelphia * Pittsburgh © Solt Lake City © San Francisco 
Seattle * South Pasodena * Tulsa 
Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PA.- 
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ALLIS-CHALMERS 


Engineered to take the STRAIN, the SHOCK, 
and the GRIND of Mcdern Construction 


THE STRAIN 


The Allis-Chalmers all-steel, Box-A 
Main Frame soaks up strains... 
does not use the engine as a struc- 
tural member. It allows more effi- 
cient equipment mounting, provides 
excellent weight distribution and 
makes possible unit construction for 
unmatched servicing ease. 


HD-21 
204 net engine hp 
Approx. Weight (as illustrated) 
51,845 Ib 
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THE SHOCK 


Sudden overloads are common 
in dozer operations. But hydrau- 
lic torque converter cushions 
shock, protects entire power 
train. This drive is standard 
equipment on the HD-21 and 
has been proved on Allis-Chal- 
mers tractors since 1941. 


THE GRIND 


“Grinding compound” never reaches 
the truck wheel, support roller, idler 
and final drive bearings on an Allis- 
Chalmers tractor. Tapered roller 
bearings and Positive Seals keep dirt 
and moisture out and hold lubrica- 
tion in for at least 1,000 hours with- 
out lubricating attention. 


ALLIS-CHALMERS, CONSTRUCTION MACHINERY DIVISION, MILWAUKEE 1, WISCONSIN 


ALLIS-CHALMERS 
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New GREULICH 4-Way GRID 


to a minimum, 


Greulich 4-Way Grids 


Precision manufactured. Comes out square and 
rigid, assuring true alignment. Willi not rack. 
integrally connected triangles extend over entire roadway insuring 
maximum tateral or horizontal rigidity and high skid resistance. 
They are especially adaptable for reflooring old bridges. Solid 
units remain true during shipment, handling and erection. Test 
data available proving resistance to distortion. Grids made in 

: lengths up to 42 feet and 7 feet 3 inches standard widths to re- 
U.S. Patent No. 2,740,335 oy duce number of units to be handled and field splices to be made 
Canadian Patent Applied For grids. 


November 1956 * CIVIL ENGINEERING 


# 
pi 
' 
d 
< 
As 
- ig 
8 


from KERRIGAN holds installation and handling costs 
and provides a skid-resistant flat, serrated surface 


- 


The new Lanier Bridge, constructed 
by Bristol Steel and Iron Works for 
the U.S. Corps of Engineers, and 
built in conjunction with Buford 
Dam near Gainesville, Georgia, is 
floored with Kerrigan Iron Works’ 
new GREULICH 4-WAY GRID. 
The Greulich 4-way design permits 
wider spacing of main bearing beams 
to 742 inches, thus reducing the 
number of field welds necessary to 
secure flooring to supporting beams. 

Units are fabricated in panels 7 ft. 

3 inches wide to hold handling 
costs to a minimum, and still permit 
hauling on ordinary flat bed trucks. 
The 4-way grid provides a flat single 
plane serrated surface—gives a 
smooth ride and reduces tire hum 
to a minimum. Yet, due to trian- 
gular opening in design and scien- 
tifically located serrations in the top 
surface, it provides greater skid re- 
sistance. The solid, one-piece unit 
is easy to erect and is self cleaning. 
The open surface does not hold 
snow, dirt and water. 

This flooring is now being produced 
in our large, modern production 
plant, and a large reserve supply of 
materials is on 

hand to insure 

prompt deliv- 

ery. fur- 

ther 1....rma- 

tion, write to 


GREULICH 


Bridge Flooring 
Division 


we THLEY STRUCTURAL STEEL 
ats STEEL PLATE AND COMPLETE WAREHOUSE SERVICE 


GP Bristot STEEL & IRON WORKS, INC. 


DEPENDABLE SINCE 1906 


DESIGNERS + FABRICATORS + ERECTORS 
BRISTOL, VIRGINIA 
May 7, 1956 


Greulich Bridge Flooring Division 
Kerrigan Iron Works, Ince 

1033 Herman Street 

Nashville, Tennessee 


ATTENTION: Mr. Harvey Neel, 
Special Representative 


Gentlemen: 


We want to make a few comments on our experience with the use 
of Greulicn Bridge Flooring on Lanier Bridge. From the field 
point of view we find your grating advantageous in several 
wayse§ The larger units meant fewer pieces to handle and,fewer 
splices to weld. The 7-1/2 inch spacing of main members meant 
fewer welds to supporting steel. 


We would like to make a comparison between your grating and 
that of another design on a neighboring bridge. The intensity 
of hum as rubber-tired cars cross the bridge is of concern to 
those who must hear it. The hum from your grating is only a 
small fraction of that of a competing type, a strong selling 
point in our estimation, 


You can be sure that we will again give serious consideration 
to the use, of Greulich Grating on our next bridge where grat- 
ing is specified. 
Yours very truly, 
BRISTOL STEEL & IRON WORKS, INC. 
A fo 


4 
Cor 


cuy + POOR 
Mandger of Erection 


? 


AW 


KERRIGAN IRON WORKS, Inc. 


Harvey F. Neel, Manager, Bridge Flooring Division, Nashville, Tenn. 
74 Madison Avenue, New York Ci 
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By changing the character of hormones and genes science may increase tremendously the 
size of fowl and domestic animals . . . put more meat at less cost on the American table. 


100 years from now... 
WE MAY RAISE CHICKENS AS BIG AS OSTRICHES! 


How will we live, eat, travel in the future? Even scientists must 


include some guesswork in their predictions of the marvelous 


things to come. But one thing seems certain—water and gas will 


still be carried by the dependable, long-lasting cast iron pipe 
laid today. Here’s proof! More than sixty American cities are still 
being served by cast iron water and gas mains overacentury old. 
And today’s modernized U.S. Pipe...centrifugally cast, quality 
controlled ...is even stronger, tougher, and more durable. 
U.S. Pipe is proud to be one of the leaders in a forward-looking 


industry whose service to the world is measured in centuries. 


U. S. PIPE AND FOUNDRY COMPANY, General Office: Birmingham 2, Alabama 


A WHOLLY INTEGRATED PRODUCER FROM MINES AND BLAST FURNACES TO FINISHED PIPE. 
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THESE FEATURES MAKE 


DRAFT-A-MATIC 
WORLD'S FINEST 


@ All metal construction with baked- 
on finish. No warping. 


@ Velvoleum covered drafting plat- 
form adjustable 0 to 85°. 


@ Height of entire unit adjustable 
from 30” to 39” at 1” intervals. 


@ Large center drawer. Locking in- 
strument tray. 


@ Shelf and storage drawer arrange- 
ments to suit individual needs. 


@ Large sliding reference shelf for 
extra convenience. 


®@ Designed for space-saving row 
installation. 


@ Accommodates parallel straight 
edge, drafting machine, lamp. 


@ Exclusive Flexi-Belt and Roto-Posi- 
tioner delivers the work to the man. 


When you install Draft-a-Matic you can conveniently 
accommodate one-third more draftsmen than with con- 
ventional desks and equipment. 


The draftsman needs only to make a half turn in his 
comfortable, adjustable office chair and there at his 
finger-tips are shelves for reference material, storage 
or file drawers and a sliding, Velvoleum covered work 
shelf. Drawer and shelf arrangement is flexible and 
can be tailored to individual needs or preference. 


Save valuable floor 


space with the 


Draft-a-Matic not only solves the space problem—it 
boosts efficiency. because the draftsman can perform 
his entire job while comfortably seated. 


new 
To learn the many ways Draft-a-Matic can help reduce 
a T Vi, Ti your engineering costs, see it now at your local GF 
| | IC. showroom, listed in the Yellow Pages. Or write for free 
8-page Draft-a-Matic booklet. The General Fireproof- 
ing Company, Department C-60, Youngstown 1, Ohio. 


STEEL DRAWING PLATFORM 


PLASTIC FASTENER 


ROIO-POSITIONER: 


1. Drawing is affixed to endless vinyl plastic 
belt. By merely turning Roto-Positioner 
wheel, draftsman moves drawing into work- 


ing range whileremaining comfortably seated. 


2. Draft-a-Matic will accommodate drafting 
machine, parallel straight edge, lamps and 


similar accessories. Drawing platform is 
covered with Mist Green Velvoleum. 


3. Draftsman is surrounded by storage space 
so arranged as to serve best his individual 
requirements. This generally eliminates the 


need for additional files and book shelves. 


MODE-MAKER DESKS ® GOODFORM ALUMINUM CHAIRS 
SUPER-FILER MECHANIZED FILING EQUIPMENT @ GF ADJUSTABLE STEEL SHELVING 


GF metal business furniture is a GOOD investment 
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Foremost in Metal Business Furniture 


Now...a complete work station in only 32 square feet 
ING 
11 


A CATERPILLAR FIRST 
—the stainless-stee! piston 
protector 


A CATERPILLAR FIRST 
—the steel-backed aluminum 
bearing 


A CATERPILLAR FIRST 
—the “Hi-Electro”’ hardened 
cylinder liner 


A CATERPILLAR FIRST 
—the chemically conditioned 
cylinder liner 


A quarter of a century ago, Caterpillar created mobile diesel 
power. For the first time, the power of the diesel engine 
was unleashed from its bulky foundations and put to work 
in the field—compact, economical. Here was diesel power 
of simple design, with no need for experts to operate and 
maintain. Here was diesel power with the lugging ability 
to knuckle down to the tough jobs. 


The introduction of mobile diesel power was a tremen- 
dous advance in many fields. It provided efficient diesel 
power for tractors, motor graders, earthmoving equipment 
. .. for the work boat, the gin, the locomotive, the oil rig, 
the municipal plant . . . for any application in which steady, 
low-cost power is crucial. And everywhere, CAT* Diesel 
Engines proved themselves durable’ and dependable. They 
established Caterpillar as the leader in diesel engineering. 


Today, hundreds of thousands of modern heavy-duty 
Cat Diesels are on the job in every corner of the world. 
And still the research continues. Study and experiment go 
ahead constantly in Caterpillar laboratories. Special test- 
ing machines help point the way toward new advances. 
Manufacturing techniques improve, too, in the world’s 
largest diesel engine factory—where the quality of work- 
manship is the standard for the industry. 


A modern world must have modern power—more and 
more of it. It is coming, in ever increasing quantity, from 
the production lines of Caterpillar, the leader. 


Caterpillar Tractor Co., Peoria. Illinois, U. S. A. 


CATERPILLAR‘ 


*Caterpillar and Cat are Registered Trademarks of Caterpillar Tractor Co. 


DIESEL POWER FOR PROGRESS 
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LEADERSHIP 


A CATERPILLAR FIRST 

—interchangeable, adjustment-free 
fuel injection equipment 

A CATERPILLAR FIRST 

—the capsule-type injection valve 


A CATERPILLAR FIRST 
—the service meter 


A CATERPILLAR FIRST 
—superior lubricants 
(detergent oils) 
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more tons per day 
of incineration for 


BALTIMORE, MO 


PITTSBURGH 
MOINES 


/cineration 


Matching Baltimore's civic growth, this great new 
800-ton Pittsburgh-Des Moines Incineration Plant is 
the city’s second large PDM unit. Employing mechan- 
ical stoking for its four furnaces, the new plant has 
operated steadily beyond rated capacity from the 
first day in service. Send for our latest Modern 
Refuse Incineration Brochure. 


stoking floor 


PITTSBURGH + DES MOINES STEEL CO. 
Plants at PITTSBURGH, DES MOINES, SANTA CLARA, FRESNO, and CADIZ, SPAIN 
Sales Offices at: 
PITTSBURGH (25) . . . . 3470 Neville Island DES MOINES (8)... . 971 Tuttle Street 
NEWARK (2). . .251 Industrial Office Bldg. DALLAS (1)... .1275 Praetorian Bldg. 
CHICAGO (3), 1274 First National Bank Bldg. SEATILE........... 578 Lane Street 
EL MONTE, CAL....... P. O. Box 2068 SANTA CLARA, CAL.,677 Alviso Road 
MADRID, SPAIN .. . .Diego DeLeon. 60 
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Converts Storage Yard 
into a Warehouse 


for ONEIDA, LTD. 


Versatile Crane Solves Storing—Warehousing—Handling Problems 


Does Twice as Much Work with Less Effort 
Here’s what they say... 


“Before we had our present complete unit, we used to 
skid heavy machinery half a mile down the road from 
the siding and into the plant where perhaps an over- 
head crane would place it. Now, the hydraulic boom 
of our Austin-Western crane handles any machine up 
to 5 tons in weight. It reaches in a freight car or skids 
a machine out onto the trailer and hauls it in short 
order into the plant aisle, very likely right to the point 
where it is to be set up, and lifts it into the place where 
it belongs.” 

“We have literally made a warehouse out of our 
storage yard with every location clearly marked and 
cases carefully piled in the places assigned to them.” 


AUSTIN-WESTERN WORKS 


BALDWIN-LIMA-HAMILTON 
Construction Equipment Division 
OTHER DIVISIONS: Eddystone « Lima « 
Electronics & Instrumentation e Hamilton « 
Loewy-Hydropress e Standard Steel Works 

Madsen Pelton 


November 1956 


“Hard to handle items, like telephone poles, are easy 
for our combination crane and trailer.” 

“Here in our main Plant a truckload of 12 drums, 
weighing from 1000 to 1800 pounds each, formerly 
caused heavy maintenance expense and downtime on 
our old truck and crane. Our Austin-Western equip- 
ment could handle twice this load with no trouble.” 

“The average for the last few months has shown 
more than 150 hours a month active service for our 
crane and trailer unit.” 

“A two-way radio in the crane cab and on each of 
our ten trucks enables the unit to save waste time, avoid 
doubling back and empty hauls.” 

For the complete Oneida Ltd. story, ask for Gould Certi- 
fied Report No. 5511. 


AUSTIN-WESTERN WORKS 
628 Farnsworth Avenue, Aurora, Illinois 


Please send complete Gould Certified Report No. 5511 
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USS HIGH STRENGTH STEELS 
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Strength Steels 


—and every month the list is growing 


Nore SUCCEEDS like success. Less than ten years ago, the 
bridges built with USS high-strength, low-alloy steels could be 
counted on the fingers of one hand. But look around the country 
today and you’ll find 65 major bridges that have been built with 
stronger, more durable USS High Strength Steels. 


This phenomenal growth in the use of USS High Strength 
Steels is the result of an ever-increasing recognition of their ad- 
vantages. Bridge engineers have found in steels like USS Man- 
Ten and USS Tri-Ten “E” superior materials of construction 
with which they can (1) obtain greater strength with no increase 
in weight, (2) reduce weight without any sacrifice in strength, 
(3) insure greater durability, and (4) frequently reduce costs as 
well. 

Here are some of the prominent bridges which have benefited 
by the use of USS High Strength Steel: 


USS MAN-TEN STEEL 


Ohio River Bridge, Wheeling, W. Va 2,500 tons 
Maumee River Bridge, Toledo, Ohio 1,913 tons 
Delaware River Turnpike Bridge 11,070 tons 
Red River Bridge, Shreveport, La 2,000 tons 
St. Charles Bridge, St. Charles, Mo 3,230 tons 
Penn-Lincoln Parkway Ramp, Pittsburgh, Pa..... 2,300 tons 
Pass Manchac Bridge, Pontchatoula, La 1,360 tons 
Inner Belt Freeway Bridge, Cleveland, Ohio.... 4,800 tons 
Canal Bridge, Orleans Parish, La 1,635 tons 


USS TRI-TEN “E” STEEL 


Columbia River Bridge, Umatilla, Ore 1,864 tons 
Paseo Bridge, Kansas City, Mo 3,759 tons 
Ohio River Bridge, Shawneetown, III 2,295 tons 
Missouri River Bridge, Jefferson City, Mo 1,692 tons 
Kansas Turnpike Bridge 1,800 tons 
Missouri River Bridge, Kansas City, Mo 1,525 tons 


We think this list, though far from complete, speaks for itself. 
Significant, too, is the fact that USS High Strength Steels are be- 
ing specified for many of the major bridges projected for the im- 
mediate future. 

We will be glad to discuss with you how these superior struc- 
tural steels can be incorporated into your designs to provide maxi- 
mum strength, safety and durability with a minimum of weight 
and cost. 


UNITED STATES STEEL CORPORATION, PITTSBURGH + AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO - NATIONAL TUBE DIVISION, PITTSBURGH 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA, - UNITED STATES STEEL SUPPLY DivISION, WAREHOUSE DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


oN tT EO STATES 
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The Problem: 


' To get water for irrigation from one 
side of the Rio Grande to the other 


The Solution: 


D. D. Skousen & Son, Albuquerque con- | 
tractor, builds 1200-ft. siphon under 4 


the river with 


BLAW-KNOX STEEL FORMS. 


e One of the most unusual projects in which 
Blaw-Knox Steel Forms have played an im- 
portant part is the construction of a siphon 
under the Rio Grande near Albuquerque, 
New Mexico. The siphon is necessary to divert 


: eee water from one side of the river to the other 
during the low water season, so that irrigation 
= can be maintained on either side of the river. bind ate 
The 84” diameter concrete conduit, with 15’ 
Mae thick walls reinforced with steel, dips 40 ft. AS 
4 below the river bed at one point. Mi: Pn a 
is One of the most important aspects of this job + , 
was the time-pressure under which contractor 


me =2D.D. Skousen & Son worked. The entire job had 

ma to be completed between November 15 and the 

fee «annual Spring high water period. By the use of 
~ specially built Blaw-Knox Forms, Skousen was 

. 4, able to set and pour two 25-ft. sections of conduit 

“ae per day. Working seven days a week, the project was 
completed without delay. 


BLAW-KNOX COMPANY 


STEEL FORMS DEPARTMENT 


i whatever your concreting problem — - P.O. BOX 1198 e« PITTSBURGH 30, PA. 
™ solve it the low-cost way by taking woman, Mall PHONE STERLING 1-2700 


* ‘experience. Bulletin 2430 contains 204: tp 
special design suggestions and com- 


" lete details about the Blaw-Knox Steel 3 BLAW-KNOX STEEL FORMS — 


orm Consultation Service. Send for it 
today, while your next job is in the i As CONSULTATION SERVICE : 


preliminary planning stage. 
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WNECENTRAL C0 


CHEMICAL TREATMENT DIVISION 


First comes diagnosis. Before the 
cure the trouble must be known 
so that proper treatment may be 
prescribed. 

Trained Layne research men, 
with the help of the latest and 
best in scientific equipment, find 
the trouble . determine the 
corrective measures .. . and ex- 
perts go to work. 

Successful? . . . One smaller 
Southern city saved the cost of a 
new well at a nominal cost. And 
that’s just one success in a long 
line of sick wells that have been 
made well by Layne. 


Making sick wells ...WELL! 


LAYNE ASSOCIATE COMPANIES THROUGHOUT THE WORLD 


The nearest Layne associate 
company will be glad to discuss 
such problems with you—without 
obligation. It’s another Layne 
service that proves it’s always wise 
first to “ASK THE MAN FROM 
LAYNE” on any phase of water 
development or maintenance. 


LAYNE 


& BOWLER, INC. 


General Offices and Factory 


Municipality 


Welle « Turbine Pumps Water Treatment . 
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KXKest to 
DESTRUCTION 


70-ft. AMDEK section shown just before final load was applied. 
Lehigh University’s Fritz Engineering Laboratory, Bethlehem, 
Pa., conducted the tests for American-Marietta Company. 


proves exceptional strength of 


Prestressed Pretensioned Concrete 


BRIDGE SUPERSTRUCTURES 


Thorough FULL SCALE testing of 
AMDEK design shows the “box sec- 
tion” develops superior rigidity, and 
strength. Prestressed, pretensioned, vacu- 
um processed—and using special rec- 
tangular voids—AMDEK sections are 
stronger, longer, and lighter. Ease of 
handling has made AMDEK a favorite 
among erection engineers and contractors. 


Save time—cut costs—build AMDEK 
bridges in days, that stay beautiful for 
years with little maintenance. 

Copies of recent FULL SCALE tests 
using both static, and dynamic loading 
are available to bonafide engineering 
firms, and governmental agencies. Please 
send your request on your letterhead and 
ask for a representative to call on you. 


Our technical staff will be pleased to 
assist you with your pipe problems. 


AMERICAN-MARIETTA COMPANY 
CONCRETE PRODUCTS DIVISION 


GENERAL OFFICES: 


AMERICAN-MARIETTA BUILDING 
TOT EAST ONTARIO STREET, CHICAGO 11, ILLINOIS, PHONE: WHITEHALL 4-5600 


DIVISIONS AND SUBSIDIARIES 


Atlantic Concrete Pipe, Inc, 
Concrete Conduit Company 
Tellyer Concrete Pipe Co. 


Concrete Products Co. of America 
Lamar Pipe and Tile Company 
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Lewiston Pipe Company 
Universal Concrete Pipe Co. 
Nickelson Concrete Block and Pipe Corp. 
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EIMCO 105 -- MORE POWER FOR MORE WORK 


Eimco 105 Tractor-Excavators are 
balanced to give maximum work 
efficiency in every phase of digging 
and loading. Compare these fig- 
ures—(A) 39,200 pounds of digging 
force at the bucket lip as the 105 
moves into the rock pile; (B) 39,200 


pounds of lifting capacity for break- 
out power. 

This power gives the operator the 
same potential in productive capac- 
ity as he would have if you bought 
him a boom type shovel costing 
three to four times as much. 

How does Eimco design a small 
(1% yard) Tractor-Excavator to out- 
produce every other machine in its 
price range? 

The answer to this is Eimco’s 
unique Tractor design which pro- 
vides better balance, lower center 
of gravity and delivers full engine 
horsepower to the bucket at all 
times. 

Eimco also makes it easier to 
operate the 105 Tractor-Excavator. 
The operator sits up front where he 
can see what he is doing. Two 
small handles, easily held in one 
hand, control all movements of the 


Tractor. The operator does more 
work with less effort, stays efficient 
the entire shift. 

Other firsts in the Eimco 105 
Tractor-Excavator include (1) inde- 
pendent track control so that one 
track can be run forward while the 
other turns reverse; (2) separate 
final drives for each track; (3) full 
track oscillation on the tractor when 
equipped with loading or excavat- 
ing attachment; (4) elimination of 
master clutch and drag-track steer- 
ing; (5) Unidrive transmission in 
which gearing always rotates in the 
same direction; (6) all alloy steel 
construction; (7) clutches that never 
need adjustment — and many other 
exclusive features. 

See these completely new trac- 
tors as Bulldozers, Excavators or 
Loaders working near you. Write 
for complete information. 


THE EIMCO CORPORATION 


Export Offices: Eimco Bldg., 52 South St., New York City 


Salt Lake City, Utah—U.S.A. 


New York, N. Y. eg bo San Francisco, Calif. El Paso, Tex Birmingham, Ale. Duluth, Minn. Kellogg, Ida. Balfti 
Cleveland, Ohio Houston, Texas Vancouver, B. C. London, England Gateshead, England 
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Steel Rising for Chicago Newsplant 


If you're familiar with Chicago you'll 
quickly recognize this spot. That's the 
Chicago River in the foreground, and 
part of the well-known Wrigley 
Building appears at right. 

Those steel beams and columns, 
fabricated and erected by Bethlehem, 
are part of what will soon be another 
Windy City landmark—the new 
Sun-Times newspaper plant. It will 
be a splendid structure, said to be the 
world’s most modern of its type. Mod- 


ern too is the use of high-strength 
structural bolts during erection, an 
advancement in which Bethlehem has 
been a pioneer. 

The new newspaper plant will 
have ten acres of floor space. The 
structure will house executive, edito- 
rial and business offices, as well as 
new presses capable of rolling off 
120,000 papers an hour. Total height 
of the building will be nine stories, 
with two of them below street level. 


Some upper floors will be available 
for rental to commercial tenants. 


Owner: Field Enterprises, Inc.; Architect: 
Naess and Murphy; General Contractor: 
George A. Fuller Company. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation. Export 
Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 
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LAKE PONTCHARTRAIN 
CAUSEWAY 
New Orleans, Louisiana 
owner: Greater New Orleans Expressway Com- 
mission. DESIGNER: Palmer & Baker, Inc., Mobile, 
Alabama. contractor: Louisiana Bridge Co. (a 


joint venture of Brown & Root, Houston, Texas 
and T. L. James & Co., Ruston, La.) 


The world’s longest highway bridge rests on 


RAYMOND CYLINDER PILES 


By using simplified design and unique assembly line construction 

methods, the $30,700,000 new Lake Pontchartrain Causeway, stretching 24 miles 

from the outskirts of New Orleans to Mandeville, La.. was completed four 

months ahead of schedule. The use of Raymond Prestressed Concrete Cylinder 

Piles was a major factor in the saving of time and money in this project. Under 

the direction of Raymond engineers, a pile fabrication yard was constructed at 

the bridge site. Just three months after the manufacturing yard was started, the 

first Raymond Cylinder Pile came off the assembly line and was floated to the 

installation point. In all, the contractor, who was licensed to manufacture and 

install the Raymond Piles, used 4,886 fifty-four inch piles averaging 88 feet in 

S length, 2,240 pile caps and 2,232 185-ton Prestressed Deck Slabs in the bridge. 

Z eS Pe | Naturally, we are proud to have played such an important part in this gigantic 
Installing the piles, pile caps and deck slabs. construction achievement. And we will be equally proud to apply our expe- 


The 37 acre manufacturing yard, rience to your foundation problems—no matter how large or small. 
built specifically for this job. 


tHe 
4 


at home 
RAYMOND and abroad 


IN THIS COUNTRY 
Foundations . . . Marine Structures... 
Heavy Construction . . . Soil Investigations. 
OUTSIDE THE UNITED STATES 


Complete services for all types of construction. 


Branch offices in Principal Cities of the 
United States, Conada, Central and Sout: 


: 
se 
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On Two New Bascule Bridges in Chicago— 


afe All-Weather Roadways 


eliminate 896 tons of flooring deadweight 


DESIGNER 
| City ot Chicago Department of Public Works 


George DeMent, Commissioner 


5 


Stephen J. Michudd, Chief Bridge Engineer 


| GENERAL CONTRACTOR i 
Overland Construction Company 


Bureau of Engineering, Division of Bridges 
CONGRESS ST. BRIDGE VAN BUREN ST. BRIDGE 
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Open-type I-Beam-Lok (TR type) 5“ depth. Weighs 18.8 ibs. psf. 


Also available in concrete-filled |-Beam-lok in 3” and 
depths, weighing 56 Ibs. psf. and 70 Ibs. psf. respectively, 


New bascule bridges will carry two of 
the city’s busiest thoroughfares over the 
Chicago River. One is the Congress 
Street Bridge, now open to traffic, and 
the other is the Van Buren Street 
Bridge, soon to be opened. The road- 
ways of both crossings are of light- 
weight USS AmBridge Steel Flooring. 


THE CONGRESS STREET BRIDGE, in the 
foreground of the picture on the oppo- 
site page, consists of two double-leaf, 
deck truss, trunnion bascule bridges. 
They are parallel but staggered 31’- 
746”. Each is 244’-8%%” long, c-c of 
trunnions, and has a 43’ roadway and a 
9’-8” sidewalk. 19,033 sq. ft. of 5” open 
USS AmBridge I-Beam-Lok flooring 
was used for the roadways, and 3,846 
sq. ft. of 2” Tee-type concrete-filled 
sidewalk flooring for the walkways. 

THE VAN BUREN STREET BRIDGE, in the 
background of the picture, is a double- 
leaf, trunnion bascule bridge, 210’-4” 
long, c-c of trunnions. It has a 44’ road- 
way and two 8’-3” sidewalks. The road- 
way is floored with 8,475 sq. ft. of 5” 


including weight of concrete plus 4” overfill. 


open I-Beam-Lok. 3,224 sq. ft. of 2” 
Tee-type concrete-filled sidewalk floor- 
ing was used for the walkways. 


If the roadways of these important, 
heavily traveled bridges had been 
floored with conventional 7” concrete 
slabs instead of open I-Beam-Lok, total 
floor weight would have been 1,155 
tons, or about 34 times heavier than the 
259 tons of I-Beam-Lok involved. 

USS AmBridge I-Beam-Lok open- 
type steel flooring is available in units 
up to 6’-2” in width and up to 49’ in 
length. This lightweight, all-steel floor- 
ing with its strong, full 5” depth can be 
applied directly to stringers on spans 
up to 4’ centers to permit H-20 load- 
ings. It does not require secondary sup- 
ports. It combines weight saving and 
reduced cost with roadway rigidity, 
ease of erection, and low maintenance 
costs. For more information about the 
time- and money-saving advantages of 
this lightweight steel flooring in bridge 
construction, contact the sales office 
nearest you. 


Just Released! 


New 32-Page 
Booklet 


CONTAINS LATEST 
DESIGN DATA AND 
APPLICATION DETAILS 


A valuabl | for engi s and 
contractors concerned with the design 
and erection of bridges. Describes both 
open and concrete-filled types of USS 
AmBridge 1-Beam-Lok bridge flooring, 
as well as Tee-type concrete-filled 
sidewalk flooring. Covers advantages, 


pecifi and i lati 


Please address your request to 
Dept. CE-116, American Bridge Division, 
525 William Penn Place, Pittsburgh, Pa. 


AMERICAN BRIDGE DIVISION, UNITED STATES STEEL CORPORATION * GENERAL OFFICES: 525 WILLIAM PENN PLACE, PITTSBURGH, PA. 
Contracting Offices in: AMBRIDGE + ATLANTA + BALTIMORE BIRMINGHAM BOSTON CHICAGO CINCINNATI CLEVELAND DALLAS DENVER DETROIT ELMIRA + GARY 
HOUSTON * LOS ANGELES * MEMPHIS * MINNEAPOLIS * NEW YORK * ORANGE, TEXAS * PHILADELPHIA * PITTSBURGH * PORTLAND, ORE. * ROANOKE * ST. LOUIS * SAN FRANCISCO * TRENTON 

UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS AMBRIDGE I-BEAM-LOK BRIDGE FLOORING — 
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Paul D. Berrigan, Brigadier General, 
U. S. Corps of Engineers, has been given 
a recess appointment to serve as a mem- 
ber of the Mississippi River Commission 
in addition to his other duties as North 
Central Division Engineer for the Corps of 
Engineers at Chicago, Ill. The appoint- 
ment is subject to confirmation by the 
Senate. The other members of the seven- 
member Mississippi River Commission 
are: Maj. Gen. John R. Hardin, Vicks- 
burg, Miss., president; Rear Admiral H. 
Arnold Karo, Washington, D. C.; Dewitt 
L. Pyburn, Baton Rouge, La.; Eugene F. 
Salisbury, Kansas City, Mo.; Harry L. 
Bolen, Cairo, Ill.; and Brig. Gen. Lyle E. 
Seeman, Dallas, Tex. 


Harold M. Sylvester was recently ap- 
pointed special assistant for maintenance 
to the Assistant Secretary of Defense for 
Properties and Installations. Mr. Sylves- 
ter was formerly director of field service 
with the Building Research Advisory 
Board in Washington. 


James M. Montgomery, consulting en- 
gineer of Pasadena, Calif., announces the 
relocation of his offices at 535 East Walnut 
Street, Pasadena. 


GUNITE 


“Gunite” is the modern process 
(sand and cement applied pneu- 
matically) for repairing, con- 
structing, lining: 

e Reservoirs 

e Dams 

Filter Plants 

Sewage Disposal Plants 
Tanks 

e Stadiums 

Bridges 

Sea Walls 

Swimming Pools, etc. 


OTHER OFFICES IN 
CHARLOTTE, N. C. 


Liberty Life Bldg. 


26 


does it 


FOR MORE INFORMATION, 


INCLUDING 48 PAGE “GUNITE” BOOKLET. 


PRESSURE? 


FLORENCE, ALA. 315 So. Court Street 


CHICAGO, ILL. 
33 N. LaSalle Street 


Kurt Billig of London, England, pro- 
fessor of civil engineering and former 
director of Indian 
Building Research, 
has accepted an ap- 
pointment of the 
United Nations 
Technical Assistance 
Administration as 
dam construction ex- 
pert and consultant 
to the Pakistan 
Government. Dr. 
Billig is an _ inter- 
national authority on 
prestressed concrete 
and has lectured in the United States on 
recent developments in the field. 


Kurt Billig 


Roy F. Weston and William W. Ecken- 
felder have established a consulting sani- 
tary engineering office under the firm 
name of Weston, Eckenfelder and Asso- 
ciates in Newton Square, Pa. The firm 
will specialize in industrial water supply 
and water and air pollution control. At 
present the research and development 
phases of the firm's work are being carried 
out in New York City. Donald J. O’Con- 
nor, an assistant professor of civil engineer- 


times as fast 


at 9 the cost 


NEWARK 5, N. J. 
193 Emmet Street . 


ing at Manhattan College and Walter T. 
McPhee, formerly with Malcolm Pirnie 
Engineers of New York City, are asso- 
ciates in the firm. 


John K. Zimmerman is vice-president of 
the newly formed corporation, Pennsyl- 
vania Prestress, Inc., located at Camp Hill, 
Pa. The corporation manufactures struc- 
tural precast and prestressed concrete 
beams, girders, roof panels, floor panels, 
and columns for bridges and buildings. 
Mr. Zimmerman was formerly bridge en- 
gineer for Gannett Fleming Corddry & 
Carpenter of Harrisburg, Pa. 


William W. Hoy, partner in the civil 
engineering and land surveying firm of W 
W. Hoy and John M. Hoy, announces the 
relocation of their offices at 844 North 
Birch Street, Santa Ana, Calif. 


Harold A. Schaill has been appointed 
chief engineer of Northern Engineering 
Works, Detroit manufacturers of electric 
overhead traveling cranes. For the past 
ten years Mr. Schaill has been with the 
Whiting Corp., Harvey, III. 


Hugh A. Powell and Harry H. Hendon, 
joint owners of the engineering firm of 
Polk, Powell and Hendon of Birmingham, 
Ala., announce that Mr. Hendon has ac- 
quired Mr. Powell's entire interest in the 
firm and that the business will be con- 
ducted under the firm name of Harry 
Hendon and Associates. Afton B. Jowers, 
senior member of the original engineering 
staff, is an associate in the new firm. 


Earl O. Heaton, Captain, Division of 
Coastal Surveys, U. S. Coast and Geo- 
detic Survey, has retired after nearly 38 
years of commissioned service. He has 
been commanding officer of the Lydonia 
and Westdahl, and executive officer of the 
Pioneer and Explorer, and has done geo- 
detic and hydrographic work in 27 states, 
Canada, Alaska, and the Hawaiian Islands. 


R. H. McClurg, head of R. H. McClurg 
Associates, consulting engineers of De- 
troit, announces the relocation of the firm’s 
offices at 12740 Fenkell Avenue, Detroit 27. 


Charles W. Yoder, head of the firm of 
Charles W. Yoder & Associates, Consult- 
ing Engineers of Milwaukee, Wis., has an- 
nounced the reorganization and expansion 
of the firm. Paul E. Meves has joined the 
firm as an associate in charge of the high- 
ways division and Robert W. Watson as 
associate in charge of the structures divi- 
sion. The partnership with Ned E. 
Fischer has been dissolved. 
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Kenneth R. Young, area engineer for 
the Vicksburg District, Corps of Engi- 
neers, at Monroe, La., is retiring after 
more than forty years of service with 
the Corps. An expert on flood control, 
Mr. Young has spent his entire career 
battling the waters of the Ouachita and 
Mississippi rivers with constructior of a 
wide variety of control structures. 


Joseph Coel has established his own 
structural engineering office at 153 Home- 
stead Ave., Hartford, Conn. Mr. Coel was 
formerly associated with Henry F. Ludorf, 
Hartford Architect, as structural engineer. 


Edward D. Hubbard was recently ap- 
pointed resident engineer of the Virginia 
State Highway Department at Waverly, 
Va. Mr. Hubbard has been with the De- 
partment for 33 years, and was resident 
engineer at Abingdon, Va., until recently. 


Harold B. Gotaas, professor of sanitary 
engineering at the University of Cali- 
fornia, has been appointed dean of North- 
western Technological Institute effective 
next February 1. 


Paul Andersen, professor of structural 
engineering at the University of Minnesota, 
is in Korea at present as adviser to Seoul 
National University. His address is c/o 
UNC Economic Coordinator, APO 301, 
San Francisco, Calif. 


George R. Schneider, since 1942 chief of 
the Engineering Division, Little Rock Dis- 
trict, Corps of En- 
gineers, retired re- 
cently after nearly 25 
years of government 
service. He is now 
an associate professor 
of engineering at the 
State University of 
Iowa. His  assign- 
ments with the Corps 
of Engineers have in- 
cluded five years as 
chief of the Little 
Rock District’s De- 
sign Branch. Mr. Schneider is a past- 
president of the Mid-South Section of 
ASCE. 


G. R. Schneider 


Charles D. McDaniel, Colonel, Corps of 
Engineers, formerly Executive Officer of 
the North Pacific Division at Portland, 
Ore., has reported to the Office of the 
Chief of Engineers in Washington, D.C., to 
assume his duties as new Inspector Gen- 
eral of the Corps. 


Charles A. Peters has been appointed 
assistant to the Commissioner of the 
Public Buildings Service of the General 
Service Administration in Washington, 
D. C. Mr. Peters has had 36 years of 
Federal service and has served the GSA 
as director of its Building Management 
Division since the agency was created in 
1949. 


Robert H. Bennett, specifications en- 
gineer of the Georgia State Highway De- 
partment, is on a six-month leave of ab- 
sence from that department, to act as a 
consultant for the Commonwealth of 
Puerto Rico, Department of Public Works, 
Bureau of Highways. Mr. Bennett’s as- 
signment is the preparation of specifica- 
tions for highways and bridges. 


Remo Raviola has been with the staff of 
the Navy Department’s R.O.I1.C.C., 
Area 1 for six months as director of the 
Construction Contracts Administration 
Division on the Joint U. S. Military Mis- 
sion for Spanish Bases. Before going to 
Spain in April, Mr. Raviola was assistant 
engineer of the Contracts and Specifica- 
tions Division, Arizona State Highway 
Department. His address is R.O.I.C.C., 
Area 1, APO 285, New York, N. Y. 


Conrad W. O’Connell retired early in 
September as general manager of the 
Onondaga County Water Authority, Syra- 
cuse, N. Y., and is now residing in Pasa- 
dena, Calif. Mr. O'Connell entered the 
employ of the New York Water Service 
Corp. in its New York City office in 1949, 
moving to Syracuse in 1950 as general 
manager of its Otisco Lake water system, 
which was recently taken over by the 
Onondaga County Water Authority. 


(Continued on page 28) 


SAVE 50% protection time 
FOR SOLVAY CALCIUM CHLORIDE 


to operation. 


Besides gaining early strength, you actually increase 
ultimate strength by adding Solvay Calcium Chloride, 
as well as assure uniform curing and greater workability. 
When ordering ready mix concrete be 
sure to specify the addition of Solvay 


Calcium Chloride. 


CIVIL ENGINEERING 


Like your concreting schedule to move equally fast 
winter or summer? With Solvay Calcium Chloride in 
your mix, there is no strength loss at 40° to 50°F... no 
delays in finishing, moving forms, going from operation 


New handy 25 |b. bag 
Easy to use 
Assures accurate measure 


added to winter concrete 


Write for booklets offering 
money-making help! 


SOLVAY PROCESS DIVISION I 


Allied Chemical & Dye Corporation 
61 Broadway, New York 6, N. Y. 


NAME__ 


COMPANY 


Please send—at no cost—your booklet: 


O “When the temperature drops BELOW 50°F. do you know 
what happens to CONCRETE?” 


O “The Effects of Calcium Chloride on Portland Cement.’’ 


® 


POSITION 


ADDRESS 


CITY 


CI-11 


ZONE STATE 
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$46.50 it will be used and 


appreciated for a lifetime 


SEE YOUR ENGINEERING OR 
BLUEPRINT SUPPLY HOUSE 
OR WRITE TO 


How To Get Things Done. 


Better And Faster 


BOARDMASTER VISUAL CONTROL 


yy Gives Graphic Picture—Saves 
ves Money, Prevents Errors 

yr Simple to operate—Type or Write on 
Cards, Snap in Grooves 

yy Ideal for Production, Traffic, Inventory, 
Scheduling, Sales, Etc. 

vy Made of Metal, Compact and Attractive. 
Over 100,000 in Use 


Full price $4950 with cards 
FREE oer NO. MM-30 
gation 
Write for Your Copy Today 
GRAPHIC SYSTEMS 


Time, 


News of Engineers 
(Continued from page 27) 


Ben T. Collier, chief engineer of the 
Mississippi State Aid Road Building Pro- 
gram, Jackson, Miss., was recently named 
Chapter Honor Member of Chi Epsilon 
fraternity at the University of Mississippi. 
Mr. Collier is an authority in highway 
work, having served at various times as 
president and member of the board of 
directors of the County Division of the 
American Road Builders Association, 
member of the Board of County Consult- 
ants of the Bureau of Public Roads, and 
committee member of the Highway Re- 
search Board. 


Clarence A. Callahan, former general 
manager, Dutton-Williams Bros., Ltd., 
Oakville, Ontario, has been appointed vice- 
president of the Majestic Contractors Ltd., 
Hamilton, Ontario. He will be in charge 
of the company’s operations in the East 
with headquarters in Toronto. Mr. Cal- 
lahan has been associated with Williams 
Brothers since his discharge from the Navy 
Civil Engineer Corps in 1946. 


Virgil M. Capesius, former director of 
the San Diego Building Inspection De- 
partment, is now secretary-manager of the 
San Diego Lumberman’s Association. 
The Association represents 43 lumber 
dealers in the San Diego metropolitan 
area. Mr. Capesius has been with the 
Building Inspection Department since 
1953. 


James A. McCarthy, professor of civil 
engineering at the University of Notre 
Dame, has been reappointed by Governor 
Craig of Indiana for a four-year term as a 
member of the State Board of Registration 
for Professional Engineers and Land Sur- 
veyors. 


Earl L. Harrington, Walter E. Davy and 
Louis A. Nees have been appointed to new 
positions with the Air Material Command 
at Wright-Patterson Air Force Base, Ohio. 
Mr. Harrington is now deputy chief in- 
stallations engineer, Walter E. Davy is 
deputy chief of the Facilities Support 
Division, and Louis A. Nees is deputy 


| chief of the Construction Division. 


| 


Frank J. Buckley has withdrawn from 
the partnership of Andrews, Clark & 
Buckley, consulting engineers of New 
York City, and will practice consulting in- 
dependently. The partnership will con- 
tinue as Andrews & Clark, with offices at 
305 East 63rd St., New York. 


Alfred M. Freudenthal, professor of 
civil engineering at Columbia University, 


| has been awarded the 1956 Medal of the 


55 West 42nd Street @ New York 36, N.Y. | 
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Swedish Aeronautical Society. The pres- 
entation was made at the Swedish Insti- 
tute in Stockholm. Dr. Freudenthal prac- 
ticed engineering in Europe and the Near 
East for 26 years and in 1948 joined the 
Columbia faculty as a special lecturer. 
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A. Morgan Johnson and Robert H. 
Zumstein have resigned as associate pro- 
fessors of civil engineering at Wayne Uni- 
versity to devote full time to their firm, 
Civil Engineers, Inc., located at 12800 
Fenkell Avenue, Detroit, Mich. The firm 
does municipal engineering of all types 
and specializes in soils and foundations 
work. Both are continuing to serve Wayne 
State in the capacity of visiting professors. 


Edward -Wenk, Jr., has been named 
chairman of the Department of Engineer- 
ing Mechanics of Southwest Research In- 
stitute. An authority in the fields of stress 
analysis, naval architecture, and building 
design and construction, Mr. Wenk was 
formerly head of the Structures Division 
of the David Taylor Model Basin in 
Washington, D. C. 


Frank W. Edwards has been promoted 
to the position of associate in the Stanley 
Engineering Company, consulting engi- 
neers of Muscatine, Iowa. In his new posi- 
tion Mr. Edwards will continue his re- 
sponsibilities as manager of the Chicago 
office and will also assist the partners in ad- 
ministering the activities of the company. 
He has been with the firm since 1953. 


Eugene Reybold, Lieutenant General, 
U. S. Corps of Engineers (retired) and 
former Army Chief of 
Engineers, has been 
appointed special 
representative of the 
Jay Company, divi- 


sion of J. Leukart 
Machine Co., in 
Washington, D. C. 


He was formerly ex- 
ecutive vice-president 
of the American Road 
Builders’ Association 


Eugene Reybold and prior to that had 
served 38 years with 
the U. S. Army. General Reybold was 


Chief of Engineers through World War II 


Clarence J. Sikorski and Roy J. Elam 
recently formed a partnership to be known 
as the Charles Company, Professional and 
Civil Engineering Consultants, with of- 
fices at 958 Main Street, Paterson 3, 
N. J. Mr. Elam was formerly employed 
as an engineer in the Machinery Division 
of the Dravo Corporation of Pittsburgh, 
and Mr. Sikorski as a structural engineer 
with Robin Engineers, a division of 
Hewitt-Robins, Inc., of New York. 


John D. Sykes, Jr., has joined the Fur- 
man University faculty at Greensville, 
S. C., as assistant professor of engineering. 
Mr. Sykes has been a district sales engi- 
neer with the Granco Steel Products Co. of 
Atlanta since 1950. 


Anthony J. Costanza, structural engi- 
neer, announces the opening of offices at 
6515 Crescent Blvd., Pennsauken 5, N. J. 

(Continued on page 92) 


CIVIL ENGINEERING 


\ ry, | 
4 
ip 
\ 4 | 
= 
| 
‘es 
| 
a 


150,000 ft. ibs. 


NOT just small tips 8” to 12” in diameter 
BUT 36” to 60” diameter EXPANDED BASES! 


if WOU can... 


insist on the BEST in Foundations 


103 PARK AVENUE, NEW. YORK 17, N.Y. 


3 


4 Planning construction? Let us help plan your next meeting with a speaker and color slides. 
FRANKI FOUNDATION COMPANY 


A REPEAT ORDER FROM NABISCO! 


Shortly after completion of our in- 
stallation of Franki Caissons at their 
main Bakery Building at Fair Lawn, 
New Jersey, National Biscuit Company 
invited us to submit our quotation for 
Franki Displacement Caissons for the 
foundations for the new Research and 
Development Laboratory Building at 
the same site. In this instance our 
method was competing against a rein- 
forced concrete footing and pier design. 


Once again the Nabisco Engineers 
chose a Franki Foundation and awarded 
the contract to us for the Laboratory 
Building. A total of 130 standard Dis- 
placement Caissons or Pressure In- 
jected Footings were installed. The 
expanded bases were formed in a suit- 
able sandy strata at depths varying from 
15 feet to 30 feet below the surface. The 
maximum design load per caisson is 120 
tons. 


| Once again the speed and economy of 
' a sound foundation installation of 
Tranki Caissons was demonstrated. 


The Engineering Department of 

National Biscuit Company prepared the 
| building design and Walter Kidde Con- 
structors, Inc., is the General Con- 
tractor for the Laboratory Building. 


LITERATURE AVAILABLE 


Brochure describing various Franki 
Foundation methods will be furnished 
| on request. Write to: 


Franki Foundation Company 
103 Park Avenue 
New York 17, New York 


. : | 
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National Prestresse 


One of the largest motel swimming pools under construction at the Blue Spruce Motel, Murrysville, Pa. 


Pre-Stressed, Pre-cast Concrete Units 
Solve Labor Costs 


The NATIONAL POOL package includes all fittings special interlocking concrete units, vertical 
pre-stressing bars, marble-lite material for interior finish and complete filter system. Construc- 
tion requires no special equipment and can be done with inexperienced local labor. Specially de- 
signed pre-cast interlocking concrete wall sections fit into each other and solves cost problem. 
Pool walls are scientifically pre-stressed to prevent cracking. New method puts swimming pools 
within reach of all budgets. 

PRICES START AT $1,300.00 for 16’ x 32’ PRIVATE POOL COMPLETE WITH FILTER SYSTEM, PUMP, MOTOR AND 


FITTINGS. PUBLIC POOL PACKAGE PRICE STARTS AT $3464.00 for 20 x 40 POOL. PUBLIC POOL PACKAGES 
ARE AVAILABLE FOR OLYMPIC SIZE POOLS. 


Superior equipment—filter systems—underwater lights—ladders—vacuum cleaners—diving boards—heaters— 
paint for pool construction. Write for catalogue and price list. 


National Pool retains a highly specialized engineering staff for pool designing and construction. Services avail- 
able to Architects and Engineers. 


urt, N. 
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The Annual Convention in Pittsburgh was tops? This 
is the consensus of engineers returning from Pittsburgh— 
the second city outside New York to entertain an Annual 
Convention in the past seventy-five years. The Conven- 
tion story is on page 64. 


Some of the problems vexing members at Local Section 
level are discussed here? The theme of our new Presi- 
dent’s inaugural address, delivered at Pittsburgh, was his 
recent questionnaire directed to all Local Section officers. 
President Lockwood’s stimulating address leads off the 
issue. 


A pilot survey of the civil engineering profession wili 
be made by the ASCE Task Committee on Engineering 
Education? The Board of Direction has approved an 
appropriation to carry out this important survey, which 
was presented initially at the St. Louis Convention in 1955. 
The agenda of Board actions at Pittsburgh is briefed in the 
“Society News’”’ section. 


Questions about the new ASCE Catastrophe coverage 
are answered here? In case you want to know more 
about the additional insurance benefits provided in the 
new Catastrophe coverage, the administrators of the 
Society’s insurance plans answer eighteen of the questions 
most frequently brought up (page 73). 


This is primarily a highway issue? With the national 
road program foremost in engineers’ minds, this issue is 

. devoted to articles (many of them from the Pittsburgh 
Convention) on different phases of highway planning. Of 
major interest, too, is the long-awaited appointment of a 
Federal Highway Administrator—ASCE Member Bertram 

: D. Tallamy, the well known chairman of the New York 
State Thruway Authority (page 84). 


Astart has been made on the Federal Highway Pro- 
gram? Though individual projects have been approved in 
more than a dozen states, first dirt is flying on an express- 
way job in St. Charles County, Missouri, the first state 
actually to institute a project under the new highway act. 


More miles of turnpike are being opened to traffic? 
Not a month goes by without its quota of new turnpikes. 
The 236-mile Kansas Turnpike, streaking across the 
prairie from Kansas City to the Oklahoma border south 
of Wichita, was dedicated on October 25. Built at a cost 


you know that 


of $160,000,000, the new toll road is the largest private 
financial venture in the history of the state. In Sep- 
tember it was the 140-mile east-west Indiana Turnpike, 
of which the final 16-mile link to Chicago will be opened 
sometime in November. Opening of the Miami-to-Fort 
Pierce section of Florida’s Sunshine State Parkway is 
scheduled for January. 


Our motor vehicle registration continues to gain? A 
year ago there were 61,300,000 registered motor vehicles 
in the United States, and by the end of this year the ex- 
pected total will be 65,275,000. Still more startling is the 
forecast of 81,000,000 registrations by 1965. Leading 
states in this year’s increase are Florida, Arizona, and 
Nevada. Forecast and figures are from the Bureau of 
Public Roads. 


Traffic accidents claimed 10,946 victims over the summer 
months? This was an increase of 9.4 percent over the 
total for the same months in 1955. On the other side of 
the ledger, the National Conference of State Safety Coor- 
dinators reports, traffic deaths during all three major 
summer holidays were below those of last year. There 
were no serious accidents on the Ohio Turnpike from 
midnight the Wednesday before Labor Day through mid- 
night of Labor Day, though 272,092 vehicles moved over 
the superhighway during the period. 


There is a new device for measuring runway roughness? 
Improved safety, economy, and riding comfort in airplanes, 
motor vehicles, and trains will be ultimate results of a run- 
way roughness measurement device developed for the Air 
Force by the Midwest Research Institute. Airplanes, we 
are reminded, face one of their toughest structural tests, 
not in the air, but when they taxi onto a runway for takeoff. 


The AASHO will soon begin its third and largest road 
test? More than 200 pieces of road-building equipment 
are hard at work on a site near Ottawa, Ill., where they are 
constructing four 7,600-ft test loops and other facilities 
for the test, which will be the largest ever conducted. There 
will be an article in the December issue, by Fred Burggraf 
and W. B. McKendrick, Jr., describing the essential objec- 
tives of the $14,000,000 undertaking. 
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Factory and Warehouse, Bridgeton, N. J. 
General Contractor: MESSICK BROTHERS, Bridgeton, N. J. 
Prestressing Engineer: KEAST & HOOD, Philadelphia 


Precast, Prestressed Members Produced and Erected by: 
FORMIGLI CORPORATION, Berlin, N. J. - Philadelphia, Pa. 


LONE STAR CEMENTS COVER 
THE ENTIRE CONSTRUCTION FIELD 


66 Precast Bays Go Up in Ii Days 


@ Winter often slows concrete work, but on this concrete 
building in Bridgeton, N. J., columns, beams and floor 
members were factory precast and shipped to the site from 
30 miles away. As a result, 66 precast bays went up in 
11 days on this new 120 by 220-ft. industrial building in 
Bridgeton, N. J. 


Key to fast erection was the use of all precast compo- 
nents. Precast 38-ft.-long columns support 19-ft. preten- 
sioned beam soffits that, in turn, carry 114-in.-thick, 
precast channels, 24 in. wide by 10 in. deep by 19 ft. 4 in. 
long. These channels form the base for a 2-in. cast-in- 
place concrete topping that comprises the floor surface. 


The prestressed beam soffits form the bottom half of 
the web of a composite T-beam, completed when the 
topping was placed. Beam soffits were prestressed to carry 
both the dead load of the channels plus that of the top- 
ping. Prestressing was accomplished by tensioning sixteen 
3¢-in. strands. 

All components were cast at the Berlin, N. J. plant of 
the Formigli Corporation and shipped to site by truck. 
Fast, economical erection again confirms the importance 
of quality members fabricated to closest tolerances under 
factory-controlled conditions. 


Confirmed again, too, is the advantage of using ‘Incor’* 
24-Hour Cement for the assembly-line production speed 
which means maximum output with minimum form in- 
vestment—with the big quality plus that always goes 
hand in hand with the use of America’s FIRST high 


early strength portland cement. 
y gth po *Reg. U.S. Pat. Off. 


CORPORATION 


Offices: ABILENE. TEX . ALBANY. N.Y. . BETHLEHEM, PA, 

BIRMINGHAM + BOSTON CHICAGO + DALLAS HOUSTON 

INDIANAPOLIS + KANSAS CITY. MO. + NEW ORLEANS + NEW YORK 
NORFOLK + RICHMOND + WASHINGTON, D.C. 

LONE STAR CEMENT, WITH ITS SUBSIDIARIES, IS ONE OF THE WORLD'S LARGEST 

CEMENT PRODUCERS: 18 MODERN MILLS, 38,000,000 BARRELS ANNUALCAPACITY 
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“ 
a supervision over the affairs of 
the Society,”’ has been constitutionally 
delegated to the President of the 
American Society of Civil Engineers. 
What an awesome, humbling responsi- 
bility for one ordinary engineer, espe- 
cially one whose vainest thoughts can 
never dispel the haunting realities of a 
necessarily imperfect system of presi- 
dential selection! This system—as logi- 
cal, practical, and truly democratic as 
more than a century of trial and error 
has been able to make it—is utterly un- 
able, of course, to bring about the selec- 
tion, from among the nearly forty 
thousand civil engineers of our Society, 
in this country and elsewhere, of the one 
engineer best able to head the Society 
for a particular year. 

On the whole, though, this unidealistic 
process has in the past been astonish- 
ingly successful. Certainly no organi- 
zation in America has produced more 
brilliant, unselfish, and dedicated leaders 
for the engineering profession than has 
the American Society of Civil Engi- 
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Forty thousand heads are better than one 


neers in its 104 years of rich and useful 
history. 

For a long time the membership was 
concentrated largely in the New York 
area and in the northeastern part of the 
country. This is reflected in the list 
of the home states of the presidents be- 
fore about 1900. As the membership 
became more truly a national one, 
shifting more to the west and south, and 
as transportation and communication 
have improved, the titular head of the 
Society with increasing frequency was 
chosen from these more recently de- 
veloped areas. 

From James Laurie in 1852 to Enoch 
Needles in 1956, 87 presidents have 
served the Society. But 26 states— 
some indeed quite populous with civil 
engineers, and comprising some 62 per- 
cent of the area of the United States— 
have furnished none of these presidents. 
The magnanimity of the electorate, in 
permitting Texas to break through this 
year, reduced to 25 these ‘‘president- 
less’’ states, and cut back the unrepre- 


President’s Inaugural Address 
at Annual Convention of ASCE, 
Pittsburgh, Pa. 


MASON G. LOCKWOOD, President of ASCE 


Partner, Lockwood, Andrews & Newman, Consulting Engineers 


Houston, Tex. 


sented area to 53 percent. Doubtless it 
will be said—and with some measure of 
logic—that anything might happen 
now. 

The very wholesome geographical 
distribution of the presidency during 
recent years has been the result of the 
system of rotation between the four 
geographical Zones of the Society. 
This system has been practiced volun- 
tarily by the Board of Direction in mak- 
ing its nominations. To varying ex- 
tents, rotation within Zones is practiced 
by the Local Sections. 

Fair as this method is, and well as it 
has worked, the rotation system is in- 
herently somewhat dangerous. Carried 
to its “‘illogical’’ conclusion and prac- 
ticed without restraint, the Nominating 
Committee of the Board might some 
day find itself under strong pressure of 
precedent to nominate a man from a 
very limited area, regardless of the com- 
parative qualifications of the eligibie 
prospects in the particular area and in 
the country as a whole. 
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No past Nominating Committee has 
placed, and I am confident no future 
Nominating Committee will place, the 
precedent of rotation above all else. 
But if it did, the membership probably 
would, and rightly should, rebel. Thus 
it behooves the membership to keep it- 
self informed and to remember always 
that this is their problem too and their 
responsibility, and that in the use and 
administration of the rotation system a 
hard choice someday might have to be 
made between professional statesman- 
ship and personal geography. 

The President is the titular head of 
the Society, but the Board of Direction 
in truth and in fact runs the Society. 
It runs the Society to suit the rank-and- 
file members or not to suit them, depend- 
ing on how articulate these individual 
members are and how effective is the 
two-way communication between them 
and the Board. 

The deeply rooted, time-tested and 
proved technical and __ professional 
strength of our Society is well known, 
thoroughly documented, and widely ac- 
claimed, especially in engineering cir- 
cles. The unwavering public regard for 
the Society, on the one hand, and the 
consistent warm loyalty and devotion of 
its members on the other, are eloquent 
testimony that principle and not ex- 
pediency has prevailed in a century of 
evolutionary processes. 

It is our responsibility, it seems to me, 
not to be content to rest on the shoulders 
of those who have preceded us; not to 
bask idly in our glory but to continue 
to examine our Society, indeed, to look 
to our weaknesses—to the soft spots in 
our structure—rather than to our 
strengths, as a means of increasing and 
consolidating these strengths. To do 
this, I realize, is to deal with negatives 
rather than positives. 

Imperfect sensitiveness to the hopes 
and desires of the constituency charac- 
terizes any democracy, including our 
Society. That is a penalty of freedom. 
Factors which sometimes contribute to 
this democratic defect—in addition to 
the two already mentioned, inarticulate- 
ness and poor communication—are the 
ponderous but usually necessary organi- 
zational restraints, stratification, loss of 
the common touch, blind reaction, and 
that always redoubtable enemy of prog- 
ress, inertia. When these measures of 
weakness are applied to the Society by 
a loyal and thoughtful member, he may 
feel some personal dissatisfaction and 
discontent. Unless his loyalty com- 
pletely prejudices his judgment, he is 
likely to conclude that the plain truth is, 
we could do better. 

In the melancholy mood which this 
truth induces in a buoyant member, I 
set about to plan—as a new President 
is expected to plan—some kind of ap- 
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propriately constructive program for my 
brief tenure, brief as measured by the 
very long history of our organization. 
Ideally, I should have liked to seek and 
secure in writing, the privileged, thought- 
ful, and uninhibited recommendations 
of each of our nearly forty thousand 
members. How much better that 
would have been than a plan from one 
head! But I was obliged to content 
myself with addressing a personal appeal 
for assistance to the president and secre- 
tary of each of our 74 Local Sections. 
In these letters I implied that any im- 
mediate past president could develop 
a sound program for the ensuing year 
and outline it in an inaugural address 
but that it did not, of course, work that 
way. The incoming President must 
do this, and without benefit of the 
year’s intensive grassroots association 
and counsel he so desperately needs to 
qualify him. 

From this point of departure I asked 
each of these current local regional lead- 
ers only two simply stated questions 
about the Society: 


1. What are our principal weak- 
nesses? 

2. What remedial measures would 
you suggest? 

The response has been rather over- 
whelming in the sense that I have been 
unable in the time available to assimi- 
late and organize the substance of these 
candid views sufficiently to permit full 
reporting here. 

I am truly delighted, of course, with 
the avalanche of ideas and wealth of in- 
formed grass-roots opinion which was 
sent to me when it was understood that 
I earnestly sought to increase my grasp 
of the situation. But I must confess 
that I am still a bit overawed by the 
challenge that was triggered by my 
letters of inquiry. 

It is not, as might be expected, an ex- 
cessive diversity of opinion from my re- 
spondents which has stalled me for the 
moment, although there certainly is 
diversity. Rather it is the frequently 
far-reaching nature of the ideas and 
suggestions, and how those which have 
not already been seriously examined can 
best be tested and implemented. Many 
of the weaknesses cited are already being 
worked on assiduously and with good 
promise of improvement. 

It will be understood, I trust, that I 
would not, in my new and _ official 
capacity, have the effrontery to endorse 
or advocate, to any extent, any of the 
suggestions with far-reaching implica- 
tions without their having first with- 
stood the rigorous examination afforded 
by our very effective committee and 
Board procedures. 

At the same time, though, I should 
like it to be understood that I do pledge 
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to all these respondents to whom I shall 
ever be indebted, and to the individual 
members they represent, that it is my 
purpose to bring about through regu- 
larly constituted procedures the re- 
finement and ultimate adoption of those 
of their suggestions which unprejudiced 
consideration proves to be feasible, meri- 
torious, in the public interest, and for 
the greatest good of the greatest number 
of our profession. I am too recently of 
the rank and file to be unmoved by its 
composite wishes—if I can only know 
what they are. Our Presidents serve, 
as you know, only for one year. Thus 
I trust that I will not fall victim to that 
insidious occupational hazard which 
sometimes leaves the leader of an or- 
ganization believing that the rank-and- 
file majority really is incapable, for one 
reason or another, of knowing what is 
good for it. 

As I have indicated, I cannot now re- 
port in full on the results of my sam- 
pling of membership opinion on Society 
affairs. Although not regarding it as a 
scientific sample, I treasure these local 
expressions immeasurably and consider 
them of unusual significance. I will 
now generalize on some of the expressed 
sentiments. 

There were 80 specific replies to my 
letters of inquiry relating to Society 
weaknesses, aggregating some 145 pages 
of considered, non-capricious advice. 
Many presidents and secretaries of 
Sections collaborated and submitted 
their views together in a single letter. 
In some Sections the membership dis- 
cussed the questions in meetings before 
their officers replied. Sixty Sections 
with about 90 percent of the membership 
are represented. I also received nu- 
merous letters directly from members 
who at present are not Section officers. 
Curiously, all the Sections west of the 
Mississippi River, including the Hawaii 
and Alaska Section, were heard from. 
Curiously, too, five of the total of 14 
Sections from which no report was re- 
ceived are contiguous and situated in 
the northeastern part of the United 
States. 

In casting about for a means of inter- 
preting the replies, I found that all the 
alleged imperfections discussed in the 
145 pages could be grouped under eight 
subject headings, including one inevi- 
table miscellaneous category. In the 
order of prevalence, these are: 


1. Problems affecting Junior or 
younger Members 

This subject was dealt with to some 
extent by about 45 percent of the re- 
spondents. Clearly there is widespread 
dissatisfaction with the Junior Member 
classification. The strongest agitation 
for elimination of this classification—or 
degrading classification as some call it— 
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appears to come from those in the Asso- 
ciate and Member grades rather than 
from the Junior Members themselves. 
Doubtless, though, a change in classi- 
fication designation would be welcomed 
also by the Junior Members. 

While many other aspects of the 
Junior Member and young engineer 
problem are covered, most, in one way or 
another, concern the Society’s substan- 
tial loss of Junior Members each year. 
Some way is wanted for the certain 
and automatic transfer of graduating 
student engineers into the Society and 
for keeping them there as long as they 
are practicing members of the profes- 
sion. The so-called ‘‘up or out”’ rule of 
the Society for upgrading Junior Mem- 
bers professionally is in distinct dis- 
favor in some quarters. 

These, of course, are by no means new 
problems which have escaped previous 
notice. 

Past President Roy Glidden recently 
said, ‘‘What to do in regard to a suitable 
appellation for our younger members, 
rather than ‘Junior,’ is a vexing ques- 
tion which has plagued us for genera- 
tions." He also expresses a widely held 
view, I believe, when he further states, 
“I do not like the term ‘Junior’ and 
what it connotes and, on the other hand, 
I do feel that tradition and prestige 
demand differentiation between full 
Members and Associates.”’ 

On the question of the loss of Junior 
Members, my only personal concern is 
for those who may have dropped out 
because the Society has failed to make 
them understand its significance. A 
Junior Member who truly understands 
this significance, expects to remain in the 
profession, and drops his membership, 
probably is no credit to the profession 
and hence no loss to the Society. 


2. Ineffective action for professional 
and economic betterment 


About 37 percent discussed some as- 
pect of this alleged weakness. 

Rather large numbers of our members 
consider aspirations for economic better- 
ment not altogether incompatible with 
professionalism for engineers. They 
seem to believe that this will come as a 
shock to some of us. 

There is great concern, which I share, 
over the inadequate compensation re- 
ceived by that vast body of engineers 
and engineering educators with from 
five to fifteen years of experience, whose 
income has not kept pace with the world 
around them. This group is being se- 
riously squeezed because their income 
has not kept pace with the mounting 
cost of living. And matters promise to 
get worse before they get better. The 
cost-of-living index, after a three-year 
level period, has turned up sharply 
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enough to give its graph the appearance 
of an east-bound snow ski. 

There is no dissatisfaction with the 
level of starting salaries of young engi- 
neers, except that this frequently high- 
lights the squeeze further up the line. 
In fact, the pressure resulting from such 
high starting salaries is a favorable in- 
fluence, which hastens the correction of 
equities in present engineering salaries 
and income. 

There is concern, which, again, I per- 
sonally share, over the adverse profes- 
sional effects on some young engineers 
of the increasingly irresponsible ‘‘bid- 
ding’”’ practices for the services of young 
engineers during the present critical 
shortage at a time of highest national 
prosperity. 

And definitely, a great many of our 
people are quite willing, if necessary, to 
sacrifice our Society’s present tax- 
exempt status to secure the latitude 
needed for more effective efforts toward 
professional and economic betterment. 
This probably is an area of much mis- 
understanding, particularly in reference 
to the Society’s ability to engage in 
limited legislative activities. Former 
Executive Secretary William N. Carey, 
who has made careful study of the sub- 
ject, said to me recently that, ‘“Reten- 
tion of our ‘tax exempt’ status does not 
‘restrain’ ASCE in the least from doing 
anything I can conceive that any ASCE 
Board would or could do on legislative 
matters concerning the profession.” 

The really significant thing about the 
whole subject of more positive action 
for professional and economic better- 
ment is that one of the Society’s 
strongest Task Committees, now called 
the ‘‘Committee on Economic Advance- 
ment,’’ was constituted by the Board 
within the past year and directed to 
make a positive and comprehensive ex- 
ploration of the subject. That this 
committee is not widely known to the 
membership is understandable. While 
the creation of this committee was pub- 
licized, its conclusions and recommen- 
dations have not yet crystallized. 


3. Unsatisfactory communication and 
public relations 


Some 37 percent were disturbed by 
this, which they recited as a weakness. 
Many feel that the Society actually is 
doing much more for its members than 
the members realize and that this situa- 
tion is due to faulty communication and 
deficient public relations. 

The paradox of a good medium of 
Society news in CrviL ENGINEER- 
ING and a completely literate but in- 
adequately informed membership 
prompts Past President Walter L. 
Huber to recall the recent remark of 
Alfred Knopf, the publisher. Mr. 
Knopf said, ‘‘I am not so interested in 


‘why Johnnie can’t read’ as I am in ‘why 
Johnnie’s parents won't read.’ ”’ 

The Society cannot make its members 
read about these things in CrvIL 
ENGINEERING, but it might recognize 
the situation, some believe, and try 
to get single-shot messages across by 
means of brief, periodic letters to the 
individual members dealing with only 
one or two matters at a time. 

As many of you know, the Society 
has been using the services of a public 
relations consultant for several years. 
Press and broadcasting activities at 
Society Headquarters have achieved 
substantial results. These have been 
augmented in many areas by the coop- 
erative efforts of Local Sections. The 
desired results will be attained even 
more widely and more frequently as 
additional Local Sections also engage in 
public relations activities. 

The plea for improved public relations 
is generally directed toward the elimina- 
tion of some of the major weaknesses 
reported in other categories, such as the 
need for enhancement of the profession 
through better recognition, improved 
economic status, community prestige 
and improved public understanding and 
appreciation of the contribution of civil 
engineers. 

This again is no new problem, nor one 
not already receiving much attention 
calculated to improve conditions. For 
example, there is the “Annual Report 
for 1956,” released during the Annual 
Convention in its exciting and imagina- 
tive new format. There are innova- 
tions in news coverage to improve 
communication. Especially important 
is a broader, systematized program of 
visits by staff members to Local Sec- 
tions. I am told that 25 or 30 percent 
of the Sections haven’t been visited by 
the staff in the past three to five years 
and that, in some instances, the time 
since the last visit has been seven or 
eight years. 


4. A predominately apathetic mem- 
bership 


Personal and individual apathy and 
lack of enthusiasm were cited by about 
34 percent as thwarting the potential 
of the Society. Some members, for a 
variety of reasons, get the feeling of 
being left out and soon begin to leave 
themselves out by withdrawing, avoid- 
ing Society activities and their responsi- 
bilities to the profession. They may 
pay their dues cheerfully and read the 
technical publications avidly, but they 
contribute practically nothing more. 

The remedy most often suggested in- 
volves some form of stimulation at the 
local level, under the theory that many 
of the restraints contributing to the 
lack of enthusiasm are more imaginary 
than real. These men are urgently 
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needed at all levels of Society activity, 
but simply have not been sufficiently 
stimulated to respond to this challenge. 

A staff study made some time ago 
would indicate that only about 15 
percent of our membership really is ac- 
tive. This situation is being attacked 
through improved communications in 
the belief that only an informed member 
is an interested member. 


5. Insufficient contact between local 
and national levels 


Thirty-one percent, or thereabouts, 
thought there is too little contact be- 
tween our national and sectional or 
regional levels. The suggestions are 
for more local appearances of national 
officers and especially of staff members. 
The present, but relatively new, prac- 
tice of holding meetings of the Executive 
Committee of the Board at various 
places throughout the country in con- 
junction with regional meetings, is en- 
dorsed by the writers as an instrument 
of improved contact. 


6. Lack of positive action for pro- 
fessional unity 


Surprisingly, only 21 percent seemed 
dissatisfied with the Society’s efforts for 
professional unity—surprisingly, that is, 
because of the tremendous interest in 
the subject throughout the profession. 
Yet this does mean that about a fifth of 
these leaders of ours think we can and 
should do better in this respect. Had 
I written one of these replies, I would 
have complained of the relatively slow 
progress in this movement. Our part 
in the deficiency, I would have attributed 
to a languishing and somewhat overly 
selfish interest in our own Society at a 
time when the very highest order of pro- 
fessional statesmanship by all engineer- 
ing societies and their respective mem- 
berships is so clearly essential. 

The fact is, however, that ASCE is 
and consistently has been a stalwart 
unit of Engineers Joint Council and, 
through that medium, is trying its 
best to overcome the generally deplored 
inadequacies in the field of professional 
unity. 


7. An over-centralized organizational 
set-up 


Inevitably, some think that our 
national organization is overcentralized 
and too autocratic. Fifteen percent of 
my respondents spoke of that in one 
way or another—and with varying de- 
grees of restraint. One complains of 
the ‘‘lofty national attitude.’’ Another 
bitterly likens the national set-up to 
“an exclusive club with a New York 
accent.’’ That colorful complaint is 
not now valid—although it probably 
once was justified. In any event, the 
slurred accent of your new President 
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should tend to dilute for one year what- 
ever is left of the New York accent. 
And doubtless his accent, if any, will be 
criticized for more valid reasons. 


8. Other weaknesses cited 


As I said earlier, the miscellaneous or 
random weaknesses discussed by the 
various respondents can only be grouped 
in the inevitable ‘miscellaneous’ cate- 
gory. Numerically, there were about 
60 of these unclassified and alleged de- 
fects. 

One man, for example, thought the 
Board of Direction overworks itself un- 
necessarily. He said: ‘‘Why not es- 
tablish policy and procedure in the 
Board and delegate as much of this de- 
tail as possible away from these few 
hard-working men? After all, the So- 
ciety is made up of grown and respon- 
sible men. Why not use them?” 

Another loosed a mild blast at the 
Society because it fails to measure up 
to his concept of its responsibility in 
aiding young graduates to adjust to the 
professional business world. To quote 
him: “‘. . . the Society doesn’t do much 
to help the young college graduate be- 
come adjusted to the professional busi- 
ness world.” 

With this I come to the end of my de- 
tailed interpretation of these letters 
which have comprised the material for 
this address. 

I would not dare end this discussion, 
however, without reminding you that 
my respondents, by invitation, dealt 
exclusively and deliberately with situa- 
tions which they or the members they 
represent believe constitute flaws in our 
structure. Thus little has been said 
about sources of our strength. This 
Society has not reached its present place 
of unsurpassed eminence in the engi- 
neering profession of the world because 
of its weaknesses, but rather because of 
its century of overriding virtues, and in 
spite of its transitory imperfections. 

The leaders who have written to me of 
its deficiencies, have been generally 
silent, except for praise, on the subject 
of technical activities, publications and 
general administration. Under the cir- 
cumstances, this silence speaks volumes 
about our strengths in these older fields 
of Society endeavor. Indeed, one can 
almost imagine a purring contentment 
from the general satisfaction with the 
Society’s achievements in these fields. 

Many of my respondents, understand- 
ably, were unable to deal exclusively 
with our deficiencies. They wanted to, 
and did, discuss enthusiastically many 
features and numerous accomplish- 
ments which all agree are unparalleled 
in their excellence. 

One highly regarded president of an 
influential Section—but only one, I am 
happy to report—politely took me to 
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task for my preoccupation with weak- 
nesses. My inquiry letter represented, 
he said, ‘‘a negative approach” inas- 
much as ‘“‘the ASCE is a paragon among 
societies, professional groups, or any 
way you wish to compare it.” I ad- 
mire the author of that letter for his 
unique and forthright point of view, for 
having lodged his objection, he pro- 
ceeded to submit precisely what I had 
requested, and in a truly competent, 
beneficial way. 

I submitted a preliminary draft of 
these remarks to, and invited the frank 
comments of, five of our very prominent 
members, each with a rich background 
of Society activity, from four different 
Zones of the country. Their reaction to 
my polling of the Sections on Society 
weaknesses was as bewildering as their 
comments were helpful. Two con- 
sidered the results highly significant, 
one quite significant, and the other two 
considered the results of very little 
significance. 

To that, I can only say, as I indicated 
earlier, that this crude polling device 
represents my best effort to prepare my- 
self for a Society task. The information 
received will be most helpful to me. 
That the procedures employed are unor- 
thodox is therefore of little consequence. 
One man whose only problem was he 
could never remember which hand was 
his right and which his left, solved this 
to his satisfaction by simply remember- 
ing that his right hand was the one with 
the thumb on the left. 

To the extent, though, that my ap- 
proach has been negative, I -hope you 
will remember that I have explored the 
negative solely in looking to its elimi- 
nation. We have seen that many of 
these very things about which the Sec- 
tion presidents and secretaries complain 
are already being worked on assid- 
uously and I believe, effectively. Cer- 
tain of the indictments are not valid at 
all. This emphasizes one of the often- 
cited defects, the one about the inade- 
quacy of our communications. It also 
recalls the astute saying of Abraham 
Lincoln, ‘“‘A universal feeling, whether 
well or ill founded, cannot be safely dis- 
regarded.” 

Finally, in answer to the perfectly 
obvious question as to what I expect to 
do about all this, I expect to seek the 
authority and the cooperation of the 
Board of Direction in making available, 
at least to the Board and the Section 
officers, the contents of these thought- 
provoking letters. Promptly I expect 
to have placed in the hands of the ap- 
propriate committees, a statement of the 
weaknesses enumerated and the reme- 
dies proposed. My aim, I assure you, 
is neither to bury nor to praise the rec- 
ommendations, but rather to imple- 
ment the worthy and feasible ones. 
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Mukti-billion-dollar federal-aid 
highway program takes shape 


C.D. CURTISS, M. ASCE, Commissioner of Public Roads, Washington, D.C. 


li was in July 1954, that President 
Eisenhower sent a message to the Gover- 
nors’ Conference calling for ‘‘a grand 
plan for a properly articulated highway 
system that solves the problem of 
speedy, safe continental travel—inter- 
city transportation, access highways, 
farm-to-market movement, metropoli- 
tan-area congestion, bottlenecks, and 
parking.”’ 

Two years later the Federal-Aid High- 
way Act of 1956 became law. This inter- 
val was filled with intense and fruitful 
activity by highway officials and engi- 
neers, by the Commerce Department’s 
Bureau of Public Roads, and by many 
groups interested in highway transport. 
Both houses of Congress studied the 
problem exhaustively. 

This careful and conscientious ap- 
proach is reflected in the legislation it- 
self. The 1956 Act set the stage for the 
greatest road building and highway im- 
provement program in all history. Now 
under way, the huge 13- to 15-year pro- 
gram for the National System of Inter- 
state and Defense Highways will pro- 
vide a 41,000-mile network of modern 
roads and expressways connecting the 
48 states and linking 209 cities of more 
than 50,000 population. 

Inevitably this law marks a new era in 
highway engineering. It also opens 
much broader vistas to civil engineers. 

The bill authorizes $24.8 billion of 
federal funds for the Interstate system. 
This amount, plus some $2.6. billion 
contributed by the states, will be used 
to construct a coast-to-coast system de- 
signed to provide for 1975 traffic vol- 
umes. In that year more than 90 
million vehicles are anticipated. Traffic 
will flow into and around large cities 
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over safe, divided highways of four to 
eight lanes, protected by carefully 
planned access. Only about 7,000 lightly 
traveled miles of this system will be 
two-lane roads, and the basic design 
and right-of-way requirements of these 
sections must allow for additional 
divided lanes as traffic increases. 

The magnitude of this undertaking, 
which for the first time envisages the 
completion of an entire nation-wide 
highway system built to high standards, 
is self-evident. Its implications for 
many segments of the engineering pro- 
fession are far-reaching indeed. Design 
problems alone will call for a new meas- 
ure of vision and technical skill. 

In looking at this aspect of the new 
program, we should remember that all 
told nearly 755,000 miles of road sys- 
tems are eligible for federal aid. The 
1956 Act made increased provision for 
all of these systems. 

Undoubtedly, this legislation presents 
highway officials, highway engineers, 
and the Bureau of Public Roads with 
the greatest challenge they have ever 
faced. We shall not be operating in a 
vacuum however. The general plan of 
operation will continue a long-established 
policy of cooperation between the states 
and the Federal Government. 

Federal aid as we have come to know 
it began in 1916 when Congress enacted 
the Federal-Aid Road Act, which laid 
the foundation for the cooperative 
federal-state highway program in exist- 
ence today. This time-tested pattern, 
strengthened and improved over the 
years, has become an outstanding ex- 
ample of sound federal-state relations. 

Under that program, and still con- 
tinuing, federal grants are apportioned 


according to formulas, which give 
weight to the relative area, population, 
and rural mail-route mileage in each 
state. These federal grants for highway 
construction must be matched by the 
states with their own money. The 
states have retained the initiative and 
prerogative in selecting roads to be im- 
proved and the type of improvement. 
They are responsible for surveys, plans 
and specifications, for letting contracts, 
and for supervision of construction, sub- 
ject to approval by the Bureau of Public 
Roads. Maintenance of the roads built 
with federal aid is an obligation of the 
states. The Bureau will continue to 
carry out a wide range of engineering, 
administrative, and research activities 
designed to help the states in planning 
and developing a safe, efficient system of 
interconnected highways. 


Five specific studies by BPR 


Under the provisions of the 1956 Act, 
the Bureau with the help of the states 
and other agencies is called upon to 
carry out five major studies. Any one 
of these studies would be a substantial 
undertaking of itself. Taken together, 
they will impose a major responsibility 
on both the Bureau and the states. 
Most of the work in the states will fall 
on the highway planning divisions, in- 
cluding engineers. 

Taking the studies as they appear in 
the Act, we come first to the section 
which calls for estimating the cost of 
completing the Interstate system. This 
must be submitted to Congress by Janu- 
ary 1958. The results are expected to 
provide the basis for apportionment of 
funds for the fiscal years 1960-1962. 
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Reestimates are then required at inter- 
vals through 1968. 

Next comes the study to determine 
the maximum desirable weights of ve- 
hicles. While the forthcoming road 
test of the American Association of 
State Highway Officials in Illinois will 
be of much help, a great deal of addi- 
tional information will be needed to 
determine what pavement structures 
will be required and the magnitudes and 
frequencies of axle loads to be expected 
on all the federal-aid systems. 

The third study required, is to aid 
Congress in determining a policy with 
respect to reimbursement for highways, 
whether toll or free, constructed between 
1947 and 1957 that are included in the 
Interstate system. This will involve a 
determination of the roads that “‘meas- 
ure up” to the standards and a study of 
all factors of “cost, depreciation, parti- 
cipation of federal funds, and any other 
items relevant thereto.” 

The fourth study will deal with high- 
way safety. Two items the Bureau defi- 
nitely hopes to include are a_ pilot 
study of the real causes of highway acci- 
dents, and a study of the effect of speed 
and horsepower on accident causation. 
In starting this study, we are fortunate 
in having a comprehensive analysis of 
accident costs nearly completed in 
Massachusetts, and prospects of similar 
studies in the western region. 

The fifth and most difficult undertak- 
ing is what we call the ‘incremental 
study.” This calls for an analysis of the 
cost of providing highway facilities for 
different classes of vehicles, and of the 
benefits derived from highway use by all 
classes of highway users. These figures 
must be determined for all federal-aid 
systems. In addition, the Bureau is re- 
quired to estimate the benefits of high- 
ways to other than highway users. 
The purpose is to provide Congress with 
a basis for determining ‘‘equitable” 
rates of taxation on highway users and 
other beneficiaries. This study is the 
most formidable ever presented to the 
Bureau’s Research Division. By in- 
fluencing federal taxation, the findings 
could have a profound effect on future 
highway transportation. 


Basic design criteria 


Design features adopted for the Inter- 
state system, together with intricate 
problems posed by many urban struc- 
tures, will enlist the best efforts of high- 
way engineers throughout the country. 

The design speed is to be at least 70, 
60, and 50 mph for flat, rolling, and 
mountainous topography, respectively, 
and 50 mph in urban areas. This is not 
a forecast of travel at such speeds. 
The figures indicate a wide margin of 
safety in design. 
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Traffic lanes are to be at least 12 ft 
wide, shoulders 10 ft, and medians 36 
ft wide in rural areas. The roadway will 
not be narrowed at a bridge unless the 
bridge is very long. Clearances at 
underpasses are to be at least 8 ft on the 
right and 4'/, ft on the left, with the 
commonly used minimum vertical clear- 
ance of 14 ft. 

Perhaps the most important standards 
are those which deal with access and 
intersections. Access control is manda- 
tory on all Interstate highways; _rail- 
road grade crossings are forbidden; and, 
except for lightly traveled two-lane 
roads, there will be no highway crossings 
at grade. 


Concerning engineering manpower 


As the 1956 Act took shape, it became 
obvious that such an accelerated pro- 
gram would impose tremendous de- 
mands on highway engineering man- 
power—quite apart from the special 
technical skills required. 

For months the Bureau of Public 
Roads, the state highway departments, 
and other interested groups, have fo- 
cused attention on ways to expedite the 
new program and make the optimum use 
of available engineering personnel. Here 
are a few of the steps being taken. 

In order to help realize the full po- 
tential of highway contractors, highway 
engineers are stressing long-range con- 
struction planning. States are pre- 
advertising highway work schedules, 
and contract awards are being made 
earlier so that contractors can place 
orders for materials in limited supply. 
Engineers are also planning the letting 
of longer projects. 

Knowing how essential the advance 
acquisition of rights-of-way may be, 
highway engineers are very much inter- 
ested in the revolving-funds plan, first 
developed by California. 

State highway departments are mov- 
ing on a variety of fronts. Some stand- 
ard plans have been developed for 
drainage structures and small bridges by 
nearly 80 percent of the states, and for 
bridge structures by more than 7() 
percent. 

Aerial photography is now in wide use 
by highway engineers; 46 states have 
indicated that they are using it in vary- 
ing degrees. The principal use has been 
in highway location, but several other 
time-saving uses have been reported. 

Nearly a year ago the Bureau of 
Public Roads assigned engineers to de- 
velop the application of high-speed elec- 
tronic computers to highway engineer- 
ing operations. They have been con- 
sulting with industrial firms that use 
these machines to learn what applica- 
tions have been and can be made of 
these devices. Conferences have also 
been held with manufacturers. Here is 


a partial list of the more important 
areas in which high-speed electronic 
computers can increase appreciably the 
productivity of engineers and supporting 
personnel: 


1. Traffic and planning 

2. Correlating accident rate with types of 
signs and signals 

3. Determining the flow of water from a 
given drainage area 

4. Bridge design 

5. Computing earth quantities in highway 
location and design 

6. Computing earth quantities, particularly 
earthwork in final estimates 

7. Route and cadastral surveys 


Methods of using electronic computers 
havealready been developed and success- 
fully applied to the regulation of traffic 
flow. The Bureau has developed formu- 
las for programming cross-section data 
into electronic computers thus making 
it possible to compute earthwork quan- 
tities without cross-section sheets and 
at great speed—30 times faster than by 
the old manual method. 

Widespread pooling of experience with 
new methods is being expedited by 
state highway officials, the Bureau of 
Public Roads, and other federal agencies, 
Meetings in Chicago, IIl., Albany, N.Y., 
and Atlanta, Ga., bave explored further 
avenues of approach, among them the 
combined use of electronic computation 
and photogrammetry in highway loca- 
tion and construction practices. Fur 
ther meetings undoubtedly will reveal 
additional time-saving techniques. 

The Bureau of Public Roads and 
several state highway departments are 
interested in developing a library of 
electronic computer programs which can 
be made available for highway engi- 
neering in all states. Such programs 
will be convertible to machines made by 
any manufacturer. 

The Engineering Division of the 
Bureau of Public Roads is now making 
field tests for a manual to be used in 
estimating the cost of constructing the 
Interstate system in a 13-year period. 
Under the new manual, it will be neces- 
sary to make more accurate determina- 
tions of the location of the Interstate 
system. Once such determinations are 
made, they will set in motion a series of 
actions which should permit extensive 
conservation of engineering effort. For 
example, through advance acquisition of 
right-of-way on a known location, de- 
sign engineering operations can be 
undertaken utilizing mass production 
techniques, and the orderly removal of 
buildings and other obstructions from 
the right-of-way can proceed. 

All in all, the Highway Act of 1956 
has opened not one but many doors to 
civil engineers. Judging by past per- 
formance, the profession will be alert to 
every opportunity. 
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THE PROBLEM OF CONSTRUCTION PLANS 


AND SPECIFICATIONS 


RICHARD A. HABER, A.M. ASCE 


Chief Engineer, Delaware State Highway Department, and Chief Engineer, Delaware Interstate Highway Division (Toll), Dover, Del. 


A; every engineer connected with or 
interested in the highway situation is 
aware, we are faced today with a prob- 
lem in the preparation of construction 
plans and specifications of an immensity 
only dreamed of a few years ago. 
The public has been deluged with pub- 
licity on the new Interstate System, 
with its promise of a rosy future for the 
motorist. Much has been written about 
the impact of the huge construction 
program on our economy, the materials 
and equipment to be purchased, and 
the number of men to be employed, 
but practically nothing has been said 
about the plans that will be required 
before the program can be carried out. 
Moreover, few writers seem to realize 
that work on the present system 
must continue, and in fact increase, 


FIG. 1. Typical survey sheet for a 
secondary road construction project in 
Delaware was made by a group, consisting 
of one soils man, one design man, one 
drainage man, and the chief inspector, 
riding in a car equipped with an odometer. 
Specifications allow 2 ft of deviation in 
either direction from centerline and 6 in. 
in either direction from existing grade. 
Plans are applicable only in initial stage of 
converting dirt road to surface-treated 
road. Photo shows typical stretch of 
secondary road built from these plans. 
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as the new Interstate System influences 
and changes the traffic pattern. 

Of course highway engineers charged 
with the problems of their particular 
states are well aware that plans are the 
primary consideration in both the 
construction of the Interstate System 
and the rebuilding of the present 
system, and they are working overtime 
trying to develop methods of saving 
time and manpower in preparing them. 
Changes in highway engineering plan- 
ning and design are being forced by our 
highway traffic problems, lack of com- 
petent highway engineers, and the 
Federal Highway Bill, with its stipula- 
tion that certain work be done within 
certain specified time limits. A way 
must be found to abridge plans and 
specifications and to shorten the time 
now required to produce them. Most 
of the thinking on the highway program 
has been directed toward the introduc- 
tion of machines, such as electronic com- 
puters for earthwork and grade, typing 
and other equipment to eliminate hand 
lettering, and new construction ma- 
chinery. Too little thought, I believe, 
has been given to the actual preparation 
of the plans and specifications. 

During the past several years in the 
consulting field I have had an oppor- 
tunity to work with several different 
states, and the problems involved in 
making construction plans are basically 
the same in each. The first problem is 
inertia—the “it’s the way we've always 
done it’’ attitude—which pervades a 
large segment of our profession. The 
second is the failure of consultants to 
be consultants. Finally, but most im- 
portant, there is the necessity for such 
speed that there is no time to cautiously 
develop new approaches to particular 
problems in individual projects. Under 
the present pressures we seem to be in 
the position of getting quantity or 
quality, but seldom both. However, 
both can be attained by a process of 
simplification and standardization, and 
both must be attained if we are to meet 
present demands on the profession and 
at the same time maintain our stand- 
ing as a profession. 


Use of consultants 


No discussion of the construction 
plans and specifications problem can be 
confined to the highway department’s 
role or the consulting engineer’s role. 
The two are interdependent in the new 
program, and the problem requires joint 
solution. As is well known, most high- 
way departments are extremely short of 
personnel, and attempts are being 
made to have subprofessionals do much 
of the tracing and drafting. In most 
cases, the use of subprofessionals has 
helped to speed up production, but for 
design we are still relying on older 
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personnel who cling to the ways that 
were adequate fifteen years ago and are 
finding it difficult to change their 
methods of operation. Consequently, 
new personnel are being channeled 
into the same way of thinking. 

In many highway departments there 
is definite antagonism to consulting 
engineers. This antagonism stems from 
the distrust engendered when most 
consultants were doing bridge and 
structural work and practically none of 
them were doing highway work. The 
early plans produced by many con- 
sulting firms when they first took 
jobs in the highway field were com- 
pletely inadequate. The consultants 
first engaged in highway projects 
tried to do the work with men who, 
except for riding on highways, did not 
know what one was, and had no idea 
of the experience and judgment that go 
into making up a set of highway plans 
and specifications. 

Even today there are firms which are 
accepting work on the basis of political 
connections, personal connections, or 
past reputation in other fields. Such 
consultants are trying to produce 
highway plans with staffs that have had 
no previous highway design or con- 
struction experience. They invariably 
end up spending a great deal of time in 
the offices of their client. One does 
not have to travel far to hear State 
Highway Department designers and 
draftsmen complain that they, the draft- 
ing-room personnel, are having to do 
the work for certain consultants. 

The solution to the problem of the 
proper use of consultants is not one 
that can be pinpointed by project 
magnitude or by specification. Each 
case must be considered on its individual 
merits, and the best possible method 
seems to me to have someone with an 
open mind, with background, with 
experience, and above all with authority, 
appointed by the State Highway De- 
partment to deal directly with the 
consultants. 

The major problem from the con- 
sultant’s point of view is the time 
required for a department to arrive at a 
decision affecting the plans. In actual- 
ity, many consultants do nothing more 
than provide the labor to draw plans 
which are in accord with highway 
department standards. Only a few of 
them actually produce plans representa- 
tive of their true consulting capacity. 
They seem reluctant to suggest innova- 
tions, and they do not argue or question 
the design of typical pavement sections 
and designs given to them by the de- 
partments. Indeed, they often choose 


to follow a set of standards established 

for previous work without checking its 

application to a particular problem. 
Perhaps the strongest indictment of 
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many consulting firms is that the cost of 
projects is boosted by the inclusion of 
items and design features that could be 
eliminated or redesigned for today’s 
materials and equipment. I do not 
mean to imply, of course, that a con- 
sultant should disregard the suggestions 
or recommendations of the highway 
department he serves, but I do feel 
that recommendations, suggestions, and 
changes should not considered 
mandatory on the part of the con- 
sultant or on the part of the highway 
department. The closed-mind attitude 
of many highway departments must be 
overcome, and it is the consultant with 
his work in different states who can best 
present for consideration good features 
of the work done in other states. 

Normally such a procedure would 
take a number of years, but we cannot 
now afford this delay. Of necessity 
highway departments must accept new 
thinking, and consultants must accept 
responsibility as consultants and not 
act as mere plan makers. 


Simplify plans 

There are highway departments which 
still require a complete set of plans for 
each phase of a project—that is, drain- 
age, right-of-way, grade, and culture, 
as well as design. Just recently there 
came to my attention a five-mile job 
involving the widening of an existing 
highway for which the contract plans 
contained 234 standard tracing and 
cross-section sheets. When there was 
plenty of time and each division of a 
highway department had adequate 
personnel, such detailed preparation 
doubtless proved its value in providing 
for all, or practically all, construction 
exigencies. However, with today’s 
press to accomplish work, a great deal of 
unnecessary time would seem to have 
been expended on such a contract. 

One short-cut possible in such a 
widening project would be tighter 
qualifications for the contractors, since 
many highway builders are perfectly 
capable of doing a widening job from 
the sketchiest of plans. In my own 
state we have developed straight-line 
diagrams for widening work, which show 
detailed design for major intersections 
only. By a tight screening of contrac- 
tors under our qualification system, we 
allow only those capable of doing the 
work to take plans. On jobs of this 
type we have eliminated the profile, 
since the widening work must of neces- 
sity follow the existing roadway. See 
Fig. 2. Cross sections have also been 
eliminated except at locations where 
major slopes are moved back, in which 
case preliminary sections are taken. 
From these the amount of earthwork is 
determined. Then unless a change 
from the cross section as established is 
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made in the field, the yardage shown on 
the contract plans is the yardage paid 
for, thus eliminating the need for final 
cross sections. The same is true on 
new locations, unless there is a change 
in line or grade, in which case final cross 
sections are taken. 

The Secondary Road Plan of the 
Bureau of Public Roads has given real 
impetus to the preparation of plans and 
specifications for secondary and tertiary 
road work by permitting state high- 
way departments to use their own 
judgment and experience and cut down 
on the waiting time for approval which 
has always been a sore spot. In our 
own work we find that a simple survey 
sheet, such as that in Fig. 1, is ap- 
plicable for the initial stage of convert- 
ing dirt roads to surface-treated roads. 
Where state laws permit, use of an ease- 
ment, described at so many feet from 
the centerline of the existing or pro- 
posed road, allows the right-of-way 
department to go back later and pick 
up the titles. Many times the late 
completion of the right-of-way plan is 
the major cause of delay in preparing to 
advertise for bids. 

In the development of construction 
plans for both the Interstate System 
and the existing system, photogram- 
metry has been consistently used in 
an effort to save as much field work as 
possible. With some minor changes 
in staking the alignment, it is possible 
to use the photogrammetric drawings 
as construction plans in many flat or 
uncomplicated rural areas on the exist- 
ing highway system. The use of large- 
scale air photos, on which proposed 
changes can be drawn directly, should 


FIG. 2. This is a typical sheet for a high- 
way widening project in Delaware. On 
recent jobs, profile of existing roadway 
has been eliminated as one means of 
expediting work. Photo depicts stretch 
of U.S. 113, which has been widened and 
resurfaced with bituminous concrete. 


be further explored. Delaware's first 
venture into this field called for placing 
the negative on transparent film of 
standard drawing-sheet size, but this 
has not been too successful. However, 
the method does lend itself to rapid 
field inspection and notation without 
the use of full field surveys, and we 
believe that the aerial survey companies 
will develop it to the point where it is 
accurate enough to be applicable, even 
on widening jobs. I have already 
mentioned the use of straight-line 
drawings, which we believe will also 
save much time. 

A combination of these methods, 
together with the up-dating of old 
plans where changes are minor, can 
result in a saving of time by highway 
departments and the full use of their 
own people. 


Reduce delays 


With reference to specifications, the 
biggest single headache is the large 
number of items that have been in- 
corporated in them over the years. 
I am not alone in the feeling that in 
many states consolidation is needed. 
Special provisions should be written by 


the highway department, since here 
knowledge of local conditions is impera- 
tive, and in many cases the departments 
end up rewriting the special provisions 
and discarding much of what has been 
done by the consultant. Time can be 
saved by mimeographing or printing 
the general form of a special provision 
and having the resident engineer fill 
in the information that directly applies 
to his project. 

In Delaware we feel that we have made 
considerable progress in speeding up 
plan completion and in cutting the time 
required between the inception of a 
project and its advertising date. It 
has taken the cooperation of our 
entire staff and the consultants whom 
we employ, but in spite of what has been 
accomplished and what can be accom- 
plished, we find ourselves in the usual 
highway department dilemma of waiting 
for the public utilities to get their 
facilities out of our way. 


(This article has been prepared from the 
paper presented by Mr. Haber at the So- 
ciety’s Annual Convention in Pittsburgh, 
in the Highway Division's symposium on 
“Expressway Problems Unlimited,” before 
the session presided over by Harmer E. 
Davis, a member of the Division's Executive 
Committee. ) 
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PRECAST BRIDGE 


For many years the highway industry, 
through its engineering organizations 
and trade associations, has been ‘‘beat- 
ing the drums’ for an expanded, long- 
range highway program. Suddenly the 
dream of many years has become a real- 
ity, and the highway engineers find 
themselves faced with a host of prob- 
lems demanding immediate solution. 

To meet this challenge will require 
the wholehearted cooperation of high- 
way Officials, civil engineers, contrac- 
tors, and suppliers of equipment and 
materials used in road construction. 
It will demand compromise on the part 
of the various groups, and a whole- 
hearted willingness to see the other 
fellow’s point of view and to believe 
that each group is striving for the same 
common goal—completion of the pro- 
gram in the time scheduled. 

One of the major road blocks in the 
highway department is the shortage 
of civil engineers capable and experi- 
enced enough to prepare designs for 
the many bridges and structures that 
will be needed on roads built to a much 
higher standard than has been the rule 
in the past. Standardization in design 
is one method of easing the load on the 
bridge departments in the various 
states. But by natural inclination, 
civil engineers as a group resist stand- 
ardization. They are dreamers and 
rugged individualists, confident and 
proud of their ability to solve their own 
problems, and unwilling to adopt the 
design of some other engineer. This 
is especially true when they are sub- 
ject to criticism from a non-engineer 
highway commissioner, who seems to 
think it a sign of weakness or lack of 
ability for one of his engineers to adopt 
the standard of another state. 

The job ahead is tremendous, and an 
immense amount of detail will be in- 
volved in completing it on time. 
Every man-hour of engineering that 
can be saved on any single job must be 
conserved and applied in the most effi- 
cient manner possible ,to make up for 
the shortage of highway engineers, or 
the profession and the industry will 
fail to reach the goal. During the 
time required to prepare the program 
and obtain the signature of the Presi- 
dent to the law, so much was written 
and spoken about it that the public was 
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made fully aware of the tremendous 
sums of: money appropriated to build 
the highways of the future. The 
American people are looking to the 
highway engineers, and will become very 
impatient at any delay. 


Precast units developed 


In 1936 I became interested in the 
developments in prestressed concrete 
described by E. Freyssinet in his paper, 
“A Revolution in the Technique of 
Utilizing Concrete,’’ delivered be- 
fore the Society of Civil Engineers of 
France, British Section, in London in 
March 1936. At that time some ex- 
periments were being carried on in a 
small way, and efforts were being made 
to promote the use of prestressed and 
precast units in the United States. 
Little interest was aroused, however, 
among structural engineers at that 
time. The common remark was, “It 
is all right for Europe, where materials 
are high and labor cheap, but the 
method would not be successful in this 
country.”’ It has taken twenty years 
to reach the stage of development we 
are in today, which is just the be- 
ginning of the utilization of precast and 
prestressed concrete construction. 

In 1952, the Arkansas Highway De- 
partment was faced with a tremendous 
maintenance problem, which involved 
the reconstruction of thousands of 
miles of creosoted timber bridges built 
under the WPA program. Because 
timber was getting high in price and 
difficult to obtain, as well as of poor 
quality, it was becoming progressively 
more expensive and unsatisfactory to 
repair these old bridges with timber. 
Alfred E. Johnson, M. ASCE, at that 
time chief engineer of the Arkansas 
Highway Department (now executive 
secretary of the American Association 
of State Highway Officials), together 
with John Strom, M. ASCE, bridge 
engineer for the maintenance depart- 
ment, became interested in using pre- 
cast concrete units in place of timber in 
their state’s maintenance program. 

I agreed, on behalf of my company, 
to manufacture these concrete units. 
Soon news items began to appear in 
local papers over the state carrying 
headlines such as these: ‘‘Precast 
Bridge Set Up in Record Two and One- 


Half Hours,’’ and, ‘‘Making Bridge 
History—Eight-Span Bridge Erected 
in Eight Hours.’’ The amazing speed 
with which bridges could be put up and 
opened to traffic was a revelation even 
to the engineers engaged in the work. 
Once piles were driven and caps were 
in place, the bridge units could be set 
at the rate of one span in thirty min- 
utes to one hour. Contractors found 
that where they were given work 
orders on a bridge project the first of 
the month, they could have the project 
completed and final estimates paid by 
the end of the same month. 

Precast concrete bridge units proved 
a boon to maintenance engineers. On 
emergency work, structures destroyed 
by washouts or fire could be replaced 
immediately. Precast concrete units 
could be delivered from stock direct to 
the site of the work, and erected at 
once, thus saving the expense of con- 
structing and maintaining detours, and 
avoiding complaints from the public. 

The use of precast concrete has re- 
ceived a tremendous impetus in recent 
years because of the increased cost of 
casting concrete on the job, as well as 
the delay involved in waiting for it to 
develop sufficient strength to carry the 
loads that will come on it. Because of 
better control of the mix, greater 
accuracy in forming and placing of 
steel, better curing conditions, and the 
equipment available for efficient and 
economical hauling, it is now possible 
to produce precast concrete units of 
much better quality and deliver them 
to a project at less cost than that of 
conventional cast-in-place concrete. 

Precast concrete bridge units have 
the added advantage of almost com- 
plete salvage value. If a bridge loca- 
tion is changed, the units can be un- 
bolted from one another, removed from 
the substructure, and transferred to the 
new location without loss. If it be- 
comes necessary to widen a bridge, the 
substructure can be widened and the 
curb unit unbolted, and moved to 
the edges of the widened section; then 
additional units can be inserted as re- 
quired. Precast units are ideal for use 
in detour bridges required during the 
construction of new highways, and in 
such cases the superstructure is com- 
pletely salvageable. 
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E. F. BESPALOW, M. ASCE 


Vice-President and Chief Engineer, Choctaw, Inc. 


Memphis, Tenn. 


In Arkansas the first units used were 
19 ft long, to fit the original wood- 
decked WPA bridges which had been 
worn out. These bridges were built 
with wood stringers 20 ft long, which 
lapped over 12 in. on the pile caps, so 
that the pile bents were 19 ft apart from 
center to center. A few of these old 
bridges had pile bents on 15- and 17- 
ft centers. The standard units now 
being manufactured are 3 ft 6 in. wide, 
of channel cross section, with a dia- 
phragm across each end and in the 
middle. The depth of the channel as 
well as that of the diaphragms is 17 
in.; the thickness of the slab is 41/2 
in., and the thickness of the channel legs 
and diaphragms is 8 in. 

Reinforcement consists of two No. 
9 bars in each channel leg, and two No. 
4 bars in each diaphragm. The slab is 
reinforced with electrically welded, 
cold-drawn steel-wire mesh. The edge 
sections have a 6- x 9-in. curb, 9 in. high, 
cast integrally with the slab. These 
curb sections are provided with a 3-in. 
hole for surface drainage placed ad- 
jacent to the curb at the center of the 
slab, and with dowel-pin holes for dowel- 
ing to the pile caps. The slabs have two 
holes that extend laterally through the 
legs of the channel for bolting the slabs 
together transversely, and there is 
also a hole through each end dia- 
phragm for bolting the sections to- 
gether longitudinally in multiple-span 
bridges. Each 19-ft-long section weighs 
about 8,500 Ib. 

Since the various states use varying 
roadway widths and have varying defi- 
nitions for roadway width, several 
special sections are manufactured. Spe- 
cial sections 2!/. and 4 ft wide, as well 
as a curb section 3 ft 9 in. wide, are 
produced so as to provide any roadway 
width desired. These units are cast 
with or without a keyway running 
longitudinally along the outside sur- 
face of the channels, because some state 
highway departments require keyways 
and others do not. 

Precast concrete guardrail posts are 


furnished, which can be bolted to the Precast concrete deck units are placed on creosoted pile-supported 
curb sections and which provide for the bents in construction of state-aid highway bridge in Newton County, 
attachment of a beam-type metal Miss., by county forces. Roadway 23 ft wide is provided at cost of $79 
guardrail to complete the structure. per lin ft for entire bridge, including substructure. Designed for H-15 
Precast reinforced-concrete pile caps loading, units are bolted together both longitudinally and laterally with 
are also produced. These caps, made bolts of l-in. diameter. 
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Widening job was started at 8:00 a.m. and 
completed at 3:00 p.m. on Tennessee High- 
way 18, between Jackson and Bolivar. 
Work consisted of driving additional piles 
at sides, removing old wooden floor, and 
placing precast concrete deck units. 
Note special lifting yoke for these units. 


Concrete piles and precast caps support 
precast deck units, each 19 ft long and 
weighing 8,500 lb. Note that precast 
posts supporting metal guardrail are 
bolted to curb deck sections on this federal- 
aid project in Union County, Arkansas. 


with and without a crowned top, are 
provided with holes for doweling to 
timber piles. A demand for slabs to 
fit skew bridges has been met by 
manufacturing skew units for bridge 
decks with 15- to 45-deg skews. These 
units are used with various types of 
substructure, such as creosoted timber 
piles and creosoted caps, or creosoted 
timber piles with reinforced concrete 
caps, or with reinforced concrete piling 
and concrete caps. Units have been 
manufactured for bridges on vertical 
curves as well as for those on a 4-deg 
horizontal curve, with superelevation 
provided in the surface. When used in 
cities, these precast bridges can be 
provided with sidewalk sections, con- 
structed by using additional interior and 
curb units outside the roadway section 
to form a sidewalk of any width de- 
sired. The use of these adaptable units 
is only limited by the imagination of the 
highway engineer. 

In our yards, the bridge units are 
cast in rigid steel forms, heavy enough 
to withstand the vibration required to 
place the low-slump concrete. Rigid 
specifications limit variation in any 
dimension of the unit to '/g in. Ex- 
treme care is taken during steam curing 
and yard storage to prevent warping. 


Standardization reduces cost 


Standardization in the various states 
would help reduce the cost of precast 
concrete construction by enabling the 
manufacturer to utilize equipment and 
forms in various plants, and also would 
reduce the inventory he is obliged to 
carry in stock because of the wide 
variety of units necessary to meet the 
varying requirements of different high- 
way departments. Some states con- 
sider the 24-ft width as the dimension 
taken at the top of the curb. Others 
use the dimension at the base of the 
curb, Some use units without keyways, 
and those that do require keyways de- 
mand differing keyway dimensions. 
Some use a flat roadway surface while 
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others require a crown. There are 
also many minor variations in such 
features as diameter of holes, size of 
bolts, location of bolt holes, character 
of reinforcing—all of which could be 
standardized so as to reduce the cost 
and increase the efficiency and service 
that the manufacturer can provide. 

There is a serious need for a realistic 
specification covering the manufacture 
of precast reinforced concrete units 
when manufactured in recognized manu- 
facturing plants. The specifications in 
use today were written primarily for 
work cast on the job, such as precast 
concrete piling manufactured on the job 
or monolithic construction in the field. 
Specifications that require precast con- 
crete units to remain in the forms for 
more than one day merely destroy the 
efficiency and add to the cost of the 
factory-made product. By using steam 
curing, with low-slump vibrated con- 
crete of high cement content, it is 
common practice to produce concrete 
which has a compressive strength of 
3,000 to 4,000 psi in twenty-four hours. 

Precast reinforced concrete units, 
manufactured under these conditions, 
can be safely removed from the forms 
in one day. There are no restrictions 
on the time that reinforced concrete 
pipe must remain in the forms. This 
product has been used in large volume 
in highway construction, for many, 
many years with excellent results. 
Precast reinforced concrete bridge units 
should be accepted on the basis of meet- 
ing certain strength and design re- 
quirements—that is, on the same basis 
as reinforced concrete pipe. 


Tests demonstrate strength 


The units described above were de- 
signed on the basis of the H-15 highway 
loading, but when tested under actual 
load developed strengths equivalent to 
the H-20 loading without failure. The 
first test was conducted on a single pre- 
cast bridge unit 19 ft long, supported at 
the ends. The load was applied through 
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a 12-in. square steel plate placed in the 
ceriter of the slab. The test was con- 
ducted by the Engineering Experiment 
Station of the University of Arkansas 
under the direction of Prof. James R. 
Bissett, A.M. ASCE, at the shops of 
the Arkansas State Highway Depart- 
ment in Jacksonville, Ark. SR-4 strain 
gages were used, attached to the steel 
and concrete. When a 25,000-lb con- 
centrated load was applied, the stress in 
the concrete was only 565 psi, and the 
stress in the steel, 26,850 psi. There 
was no yielding of the bridge unit until 
after a 32,000-lb load was applied, and 
the ultimate load carried was 45,000 Ib. 

Tests were also conducted at the 
Highway Research Laboratory at Mis- 
sissippi State College under the direc- 
tion of Prof. Dewey McCain, M. 
ASCE, head of the Department of 
Civil Engineering, and of R. M. 
Scholtes, J. M. ASCE, instructor in 
this department. These tests, con- 
ducted at the request of the Missis- 
sippi State Highway Department, were 
made to determine the effect of key- 
ways in transferring load from one unit 
to the adjacent one. 

Tests were conducted on single units 
without keyways, with the load ap- 
plied at the center of one edge of the 
unit through a 3-in. X 15-in. I-beam. 
Under these conditions the unit was 
supported at its four corners and sus- 
tained an ultimate load of 45,000 Ib. 
A test was then run on two units joined 
together by a keyway grouted with 
dry-pack concrete. The load was 
applied in the same manner as on the 
single units, that is, at the center of 
one edge of one unit adjacent to the 
keyway. These slabs were also sup- 
ported at the four corners, and load 
cells were used to indicate reactions 
at the various points. When tested in 
this manner, the units sustained a 
concentrated load of 85,000 Ib, which 
indicated nearly complete transfer of 
load by the keyway. 

When the units were removed after 


Two post-tensioned bridge units 31 ft long support 45- 
ton dragline excavator. 
steel bars, units are designed for H-20 loading. Except 
for their length, these units have same dimensions as 
the 19-ft precast units designed for H-15 loading. 


Post-tensioned with stressed 


the test, it was found that the keyway 
had remained whole throughout its 
entire section, except for the failure 
crack at the center of the span, and 
showed no spalling or other failure of 
any sort. The ultimate load on the unit 
when tested in shear was 88,000 Ib, ap- 
plied on one edge of a single unit, | ft 
10 in. from the edge. 

The economy of this type of con- 
struction is demonstrated by the fact 
that, when alternate bids have been 
taken against other types of construc- 
tion—even against a bridge constructed 
entirely of creosoted timber for an H-10 
loading—in most cases the precast-unit 
type of construction has proved to be 
cheaper. Bridges built under contract 
with precast units have shown a 
construction cost in place, completed, of 
$4.00 to $5.00 per sq ft, depending on 
the type of substructure used. Where 
creosoted timber piles and timber caps 
are used, this type of bridge, with con- 
crete guardrail posts and beam-type 
metal rail, has been built for as little as 
$3.50 per sq ft. 


Post-tensioned units of 31-ft span 


The span length has been recently 
increased. It was found that sections 
31 ft long could be built with identi- 
cally the same cross section as the 19- 
ft sections, and with the same total 
area of steel, except that high-strength 
stressed-steel bars are used and _ post- 
tensioned to furnish a_ prestressed 
design that will carry an H-20 loading. 
These units weigh about 12,500 Ib and 
can be readily hauled and erected on the 
job. They have the same keyways and 
bolt holes as the 19-ft precast sections. 

Bridges using these units have been 
and are being installed in Mississippi, 
Tennessee, and Arkansas. The first 
one was erected in Hinds County near 
Jackson, Miss., by County forces. It 
consisted of a 31-ft prestressed center 
span with a 19-ft precast span on each 
end. The cost of the 31-ft spans is 
approximately $4.00 per sq ft for the 
deck, exclusive of the substructure. 

The writer is greatly indebted to Eric 
Erickson, Chief Engineer of the Bureau 
of Public Roads, Ben T. Collier, M. 
ASCE, State-Aid Engineer, Mississippi 
Highway Department, as well as to 
Messrs. Johnson and Strom, previously 
mentioned, for their encouragement 
during the early days of promotion and 
production of these precast reinforced- 
concrete bridge units. 
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Electronic computers save time on 


SAM OSOFSKY I, January 1955 the decision was made plications were found feasible on the 
to determine the feasibility of providing IBM punched-card tabulating equip- 
a computation service for engineering ment in the California Highway Plan- 
Supervising Highway Statistician calculations within the California Divi- ning Survey in Sacramento, and the 
sion of Highways. The purposes were service was made available by air mail to 
California Highway Planning Survey to expedite the plans for an expanded eleven highway districts within the state 
highway program and to relieve the and to the headquarters of the Division 
Department of Public Works engineers of tedious, time-consuming of Highways in Sacramento. 

routine calculations. Investigation re- The service offered for traverse com- 
vealed that centralized machine compu- putations will handle up to two un- 
tation of traverses and earthwork would knowns in any traverse; that is, a bear- 
accomplish both these aims. The ap- ing or a distance can be unknown, or 
both. The number of courses in a tra- 
verse is limited to 98. Traverse adjust- 
ment by the compass and transit rules 
is also made. We are currently averag- 
ing over 2,000 courses a day and have 
handled as high as 3,000. A sample of 
a typical traverse is shown in Fig. 1. 
A sample traverse sheet for this same 
traverse is shown in Fig. 2, and the re- 
sults in Fig. 3. In this particular tra- 
verse, the area was also requested and 

is shown in square feet and in acres. 
For earthwork computations, the pro- 
cedure was planned for maximum flexi- 
bility. Computations on earthwork 
quantities can be made for advanced 
planning, design, or for final pay quanti- 
ties. A standard roadbed template 
may be used or the section may be 
complicated by varying widths, super- 
elevations, transitions, and other known 
standard factors. A complete set of 
notes or selected portions of it may be re- 
used and shifted laterally or vertically if 
desired in determining the final line and 
grade. These same cards can be used 
as the basis for final pay quantities 
modified as necessary to reflect construc- 
tion changes. Terrain data can be re- 
Course No. 4 Magnetic-drum type of processing machine used for the calculation of quantities for 

N59°29/38''E : 
is one of electronic computers used for frontage roads or ditches. 

computations discussed in this article. Terrain notes, taken in the form 
shown in Fig. 4, can be reduced and 
tabulated from rod readings, or eleva- 
tions can be obtained based on dif- 
ferences from elevations at centerline or 
offset points. The resulting calcula- 
tions of earthwork and mass diagram 
FIG. 1. Typical traverse that can be ordinates are shown in Fig. 5. Tabula- 
solved with electronic computer contains tions of computed catch-point elevations 
two unknowns. Here lengths of courses and distance from centerline can be 
Nos. 2 and § are unknown. Traverse sheet furnished also for plotting the limits of 
for electronic computation is shown in Fig. the work for right-of-way acquisition, 
2, and tabulated solution in Fig. 3. and for setting slope stakes in the field. 


Sacramento, Calif. 


Course No. 6 
$1°13'02'’W 
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If roadbed notes are given to finished 
grade, correction quantities to subgrade 
can be given as added items and com- 
bined with the calculated quantities. 
Similarly, calculations for frontage roads 
can be combined mechanically to ob- 
tain the quantities of excavation and 
embankment and the composite mass 
diagram ordinates. 


Computing service procedures 


For the engineer to adopt the com- 
puting service for traverse calculations 
requires a somewhat different approach 
to the problem. One of the greatest ob- 
stacles to be overcome was the reluctance 
of engineers to tolerate a waiting period 
of a day and a half between submission 
of the problem and the return of the 
completed computation. At first many 
of the engineers would not accept this 
delay, as they had been accustomed to 
using the answer to one calculation as a 
known quantity to continue on to the 
next calculation—a procedure that re- 
sulted in a string of interdependent tra- 
verses. 

To obtain maximum benefits from 
the new service the engineer must, 
whenever possible, plan his work to 
avoid interdependent traverses. Con- 
trolling networks must be submitted in 
advance of detailed computations in 
order not to hold up later work. The 
engineer should write as many indepen- 
dent traverses as possible for one por- 
tion of the work and go on to other sec- 
tions of the work while the computations 
are being done for him. As an aid in 
this procedure, certain non-critical dis- 
tances or bearings may be measured 
from a scale drawing of the area, leaving 
only two unknowns to be solved. 

While it may be difficult for the engi- 
neer to get used to the change from the 
usual procedure, the savings make it 
well worthwhile. Estimates made under 
the manual procedure showed a cost of 
13 cents per course, checking not in- 
cluded. With the volume of work now 
being handled, we are able to furnish 
this service on the basis of 5 cents per 
course. To obtain an estimate of saving 
in engineering time is not easy since, 
first, there is no such thing as a typical 
job, and second, direct comparisons with 
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conventional methods are difficult be- 
cause of the revised approach necessary 
for greatest efficiency under the machine 
method. However, users of the service 
inform us that the savings to be realized 
are appreciable. Some examples follow. 


EARTHWORK 
wores ROO READINGS 
TERRAIN WOTES ELevations 


1. One squad leader, who formerly 
used from three to five men for calculat- 
ing in the designing process, now uses 
from one to two. 

2. Another squad leader reports that 
one of his men was able to complete the 
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‘Earthwork Data Sheet’’ shows form used for terrain notes. See Fig. 5 for results 
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FIG. 5. Earthwork quantities and mass diagram ordinates, after solution by electronic 
computer, are listed neatly on ‘Earthwork Quantity Sheet.”’ 
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geometric design of three freeway inter- 
changes in two weeks. 

3. A man volunteered the informa- 
tion that he designed an interchange in 
approximately half the time formerly re- 
quired. 

Estimates of the amount of engineer- 
ing time required to compute earth- 
work quantities are also difficult to pin 
down. It is possible to furnish an engi- 
neer the tabulations previously men- 
tioned for a ten-mile section through 
rolling terrain within a week after the 
punching phase. Calculations for sev- 
eral projects may be in process simul- 
taneousiy. This compares with esti- 
mates of four engineering man-months 
required to do the equivalent work in a 
district office. The engineer has elimi- 
nated plotting and planimetering except 
for typical and critical cross sections. 
The cost of machine computing service 
has averaged under $50 per mile. 


Magnetic-drum machine still faster 


By January 1956 it was realized that 
the potential volume of earthwork com- 
putations within the Division of High- 
ways would be so great as to make it 
virtually impossible to maintain the 
service with the equipment available. 
Upon investigation it was determined 
that a magnetic drum data processing 
machine would handle the volume 
satisfactorily. In May 1956 the com- 
puter was installed and programs were 
tested. 

Our limited experience with this 
equipment has already shown that not 
only can the elapsed time in obtaining 
results be reduced but also that greater 
accuracy is possible. The greater ac- 
curacy obtained is due in part to the in- 
creased reliability of the drum calcula- 
tor, but primarily to the reduction in 
card handling. For example, in earth- 
work computations with the tabulating 
equipment, the deck of cards for a pre- 
liminary line had to be processed over 60 
individual steps after key punching. 
This procedure is reduced to seven steps 
with use of the magnetic-drum data 
processing machine. 

The possibilities for using the process- 
ing machine for other engineering prob- 
lems are practically unlimited. We are 
currently in the process of programming 
several problems for our Bridge De- 
partment, one of which involves the de- 
sign of a composite beam. We are also 
programming the checking of aerial con- 
tour maps based on four points of known 
elevations and two points of horizontal 
positions whose elevations are known. 
Thése two points may be duplicates of 
the previous four. Additional applica- 
tions, such as traverse adjustment by 
least squares and triangulation are 
possible and are being scheduled. 
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NOMER GRAY, M. ASCE 


Associate, Ammann & Whitney 


New York, N.Y. 


Section of New Jersey Turn- 
pike is typical of structures 
that will be encountered by 
consultants on new highway 
network. On such work, 
mutual understanding be- 
tween state highway depart- 
ments and consulting engi- 
neers will greatly expedite 
design and construction. 


Contracting for consulting services 
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Understanding by public officials and consultants 
of their mutual problems is necessary for the 
efficient and economic employment of materials 
and power in ting the chall of the 
national road-building program. The ideas ex- 
pressed in this article represent only the author’s 


views and do not necessarily reflect those of the 
principals of his firm. It is hoped that this frank 
discussion will contribute to the mutual under- 
standing so essential to the road program. This 
article is a shortened form of Mr. Gray's paper 
presented at the ASCE Annual Convention in 
Pittsburgh, in the symposium, ‘‘Expressway 
Problems Unlimited.’’ This Highway Division 
session was presided over by Harmer E. Davis, a 
member of the Division's Executive Committee. 


Mos: of the problems to be discussed 
here are not new. However, they are 
problems that may assume new im- 
portance in the execution of the re- 
cently authorized federal highway pro- 
gram. It is taken for granted that the 
consulting engineer in private practice 
will perform a useful and necessary role 
in carrying out the new highway pro- 
gram. While for some decades the con- 
sultant’s usefulness was limited to the 
solution of special problems, in the past 
decade he has, in addition, been called 
upon to help increase the output of 
state and county highway engineering 
departments whenever a suddenly en- 
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larged annual program proved too 
heavy for existing official personnel. 
It is the peculiar habit of the taxpayer 
to look with disfavor on sudden increases 
in official payrolls. The private con- 
sulting engineer is not hampered by such 
restrictions and can expand and con- 
tract his staff with greater ease than an 
official agency. In some _ instances 
special legislation has been required to 
authorize officials to engage the services 
of private firms. It is in the agencies 
which have not had extensive previous 
experience with private firms that many 
of the problems of the consulting engi- 
neer are likely to arise, although they are 
by no means confined to them. We like 
to think that these are mutual problems, 
in the solutions of which public officials 
have as much long-range interest as the 
consulting engineer. 

Can consulting engineering firms 
capably handle the complete design of 
a section of a modern limited-access 
highway? The answer today is an un- 
equivocal yes. Many private firms 
have already successfully completed 
many such sections. By dividing proj- 
ects into a number of sections, and ap- 
portioning them among experienced en- 
gineering firms, it is possible to make the 
immediate start required for projects of 
this kind. The succession of highway 
projects, which most of the large firms 
have had over the past several years, has 
enabled them to assemble competent 
staffs of highway engineers. It has also 
convinced some of the highway depart- 
ments that, with care in the selection of 
the engineer, they can safely entrust 
the design of complete highway sections 
to private firms. To illustrate this, an 
official of one large highway department 
recently remarked to me that his de- 
partment currently has contracts with 
fifty such firms. 


Problems of the consultant 


What are the problems that beset the 
consulting engineer in his dealings with 
various official agencies and how do they 
arise? It is obvious that no exhaustive 
treatment is possible here, so only the 
problems that arise most frequently will 
be touched on. 

Basically many of the difficulties 
arise from the current practice of not 
defining the scope of the service con- 
tracted for in sufficient detail. This 
practice is not mere carelessness. It 
grows out of the complexity of the serv- 
ices entailed in the preparation of com- 
plete design and construction plans for 
a section of modern limited-access high- 
way. There is a question of what basic 
data will be supplied by the contracting 
agency, and how complete and up to 
date these data are. Also, how soon will 
the data be made available? These mat- 
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ters vary greatly from one agency to 
another and cannot be taken for 
granted. To avoid misunderstandings 
which can be troublesome for the agency 
and ruinous for the consulting engineer, 
all such details should be as fully covered 
in the written contract as possible. Even 
with the best-written contracts, there 
may be misunderstanding as to what the 
fee is intended to cover. 


This leads to the question of size of 
fee, and how to determine it. The 
ethics of the Society and the attitude of 
reputable engineers prevent competitive 
bidding on engineering services. Such 
an attitude is not the manifestation of a 
selfish desire to guarantee a high level of 
fees for engineers. It is a sound policy 
which can do as much for the contract- 
ing agency as for the engineers it con- 
tracts with. When one reflects on the 
fact that design fees on large projects 
may range from approximately 2.5 to 4 
percent of the construction cost, de- 
pending on the size and complexity of 
the project and on the quality of the 
service rendered, it is evident that the 
difference between a “‘high”’ and ‘‘low”’ 
fee for a particular project can hardly be 
greater than 0.5 percent of the construc- 
tion cost. Will any understanding 
official argue that saving 0.5 percent in 
this way is a true economy? 


The speaker is personally acquainted 
with instances where poor engineering 
has resulted in extra construction costs 
as high, in extreme cases, as 100 percent. 
Yet, at this moment there are official 
agencies whose choice of engineers is 
strongly influenced, if not entirely dic- 
tated, by the size of the fee. The 
reputable consulting engineer asks 
merely that the fee be set at a level 
which will permit him to do a conscien- 
tious job. 


The method followed by the official 
agencies that have been dealing with 
consulting engineers for some years is to 
select a particular firm whose previous 
experience gives some assurance of its 
ability to do a particular job, call its 
representatives in, and discuss the 
project in detail. Both sides normally 
raise many questions, leading ultimately 
to a determination of the scope of the 
services to be contracted for. The re- 
sponsible engineer will then require at 
least several days to visit the site and 
estimate his costs before submitting his 
proposal in writing. If the contracting 
officer believes the proposed fee is higher 
than necessary, he can call the engineer 
in again to discuss the matter until a 
mutually satisfactory arrangement can 
be worked out. 


Dealing with more than one engineer 
for a particular assignment is wasteful 
of the time of both the engineer and the 
agency. Ultimately, too, it is likely to 
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lead to too great emphasis on the size 
of the fee by both parties, with resulting 
lowering of standards of performance by 
the consulting engineers dealing with 
the agency. 

The contracting agencies can do a 
great service to the civil engineering 
profession by keeping fees in proper 
perspective. In the final analysis, their 


judgment in the selection of engineers 
and the establishment of proper fees, 
as well as their insistence on obtaining 
value for the fees paid, will establish 
the level of quality of engineering work 
performed by private engineering firms. 


Contract details 


Preliminary alignment studies. 
These studies may be handled as a 
separate contract or a separate phase 
of a comprehensive contract. The 
widest possible divergence of opinion 
exists as to how thorough these 
studies should be. The practice of 
calling for a lump-sum quotation is 
definitely bad. If at all feasible, such 
work can be performed most satisfac- 
torily by the agency’s own engineering 
department. If not feasible, it is best 
contracted for on a cost-plus-percent- 
age basis. The determination of the 
original alignment is certainly no place 
to pinch pennies. Adequate time and 
money for this phase of the work will 
pay dividends later in convenience of 
use by the public and low initial and 
maintenance costs. 

Surveys for property acquisition. 
While it is not too difficult for the con- 
sulting engineer to estimate the cost of 
surveys for design, he cannot possibly 
estimate how much or how little to 
allow for surveys for the purchase or 
appropriation of property. Nor c?n he 
propose a lump-sum amount for each 
such survey. These matters are best 
handled on a cost-plus-percentage basis 
or by allowing a lump sum per day for 
each four-man survey party. 

Subsurface exploration. The con- 
sulting engineer is generally opposed 
to having the cost of core borings for 
structures included in his fee. A more 
satisfactory and common practice is 
for the agency to pay for the cost of 
the borings, and for the engineer to 
provide layout and inspection within 
his general fee. 

Extra work. No matter how care- 
fully a project may be worked out in 
the preliminary stages, there is always 
the possibility of some unforeseen extra 
work arising in the final design stage. 
Where the basis of payment for extra 
work has been established in advance in 
the engineering contract, this extra 
work may be authorized quickly, as is 
frequently necessary. Without any 
question whatever, it should be author- 
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ized and acknowledged in writing when 
the occasion arises. 

What constitutes extra work may be 
a problem. Since in most cases the fee 
is a percentage of the construction cost, 
a mere enlargement of the length of line 
need not be considered extra work, 
providing it is agreed that: (1) the same 
percentage fee is to apply to the added 
section, (2) the nature of the added work 
is not to be substantially different from 
the original section, and (3) the timing 
of the addition does not work a hard- 
ship. To cite an example, it certainly 
would not be equitable to add later to 
an ordinary highway engineering con- 
tract the design of service facilities, such 
as maintenance buildings, at the same 
percentage fee. 

The commonest method of compensat- 
ing for extra work is on a cost-plus-per- 
centage basis. The difficulties arise 
when the contract is not clear as to 
exactly what is meant by cost and to 
which elements of the cost the percent- 
age is to be applied. The contract 
should state clearly whether the usual- 
payroll loadings of taxes, insurance pay- 
ments, and holiday pay are included. 
It would help further to include state- 
ments as to whether or not prorated an- 
nual vacation and sick leave are reim- 
bursable. A statement as to whether 
other incidental expenses, such as blue- 
printing, telephone, and travel expenses, 
are reimbursable will avoid difficulty 
later when the bill is rendered. 


Delayed approvals, an old problem 


One time-honored problem for the 
consulting engineer is the length of time 
required to secure approvals of designs 
submitted. While many agencies handle 
this very well indeed, there are others 
whose record is so bad that the informed 
engineer will avoid them if work can be 
obtained elsewhere. There is very little 
that can be done about this basic prob- 
lem for it is as fundamental as the faults 
in human nature itself. 

Lest anyone doubt that long delays 
in securing approval of preliminary 
submissions have a damaging effect on 
the consulting engineer’s costs and, 
ultimately, on the quality of the work, 
let us consider what happens in the de- 
sign office. Such delays upset schedul- 
ing of the design work, making it diffi- 
cult to keep the same personnel for fur- 
ther development of the same plans. 
In the continual reassignment of per- 
sonnel there is obvious waste of man- 
hours incidental to orienting the individ- 
uals concerned in a new problem. In 
addition, lack of familiarity with the 
project can lower the quality of the 
completed work. A solution to this 
troublesome problem is needed. 
Another related difficulty is that of 
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changes in design after a substantial 
investment has already been made in 
the original design. This problem is 
well handled in many contracts by ar- 
rangement to submit fairly complete 
preliminary designs and secure formal 
approvals before proceeding with the 
harder work of making final designs and 
completing plans, specifications, and 
final engineer’s estimates. Such con- 
tracts often provide for payment as 
extra work for any substantial changes 
after preliminary approval. It is the 
principal reason for inclusion of changes 
covering payment for extra work. 

There can be no question whatever 
that occasional changes are to be ex- 
pected in the development of final de- 
signs. The basic question is how far 
the consulting engineer is expected to 
underwrite such changes. Happily, 
many agencies have a good understand- 
ing of the effect of changes on the con- 
sulting engineer’s costs and readily 
authorize payment for such extra work. 

Still another aspect of the problem 
is payment for engineering work omitted 
from the construction contract. A 
simple example of an actual case will 
illustrate the point. A small county 
road was to be carried on a new bridge 
over a new major highway under design. 
After plans for the bridge were well ad- 
vanced, it was discovered in negotiations 
with the county officials that the bridge 
could be eliminated and the county 
road relocated at about one-tenth the 
cost of the new bridge. The investment 
of the consulting engineer’s time in de- 
veloping the bridge plans would have been 
repaid by application of his fee percent- 
age to the construction cost of the bridge, 
if it had been built. With the bridge 
eliminated, some other means of com- 
pensating the engineer had to be found. 
In this instance, it was equitably settled 
by estimating the design cost of the 
omitted bridge as far as the designs had 
been carried, and paying under the 
same arrangement as for extra work, 
namely, cost plus a percentage. 

This example gives rise to the ques- 
tion, “Is the engineer entitled to a 
profit on such work or should he merely 
be reimbursed for his costs to prevent 
actual loss?’”’ It is generally held that 
he is entitled to a profit on any work 
actually performed. The basis of this 
reasoning is simple enough. It rests on 
the fact that the engineer did in good 
faith perform the work under the terms 
of the contract, which in normal circum- 
stances would have enabled him to earn 
a profit. 


Fee payments 


All properly drawn engineering design 
contracts contain detailed statements 
concerning the schedule of payments of 
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fractions of the fee while the design is 
in progress. The commonest method 
is to permit billing at monthly intervals 
based upon approved percentages of 
completion of design. However, in 
some instances, another method is used, 
based upon acceptance of some com- 
pleted phases of the design work such 
as the preliminary design and plans or 
final plans in pencil form. Where the 
project is large, the latter arrangement 
can place heavy financial burdens on 
even the largest consulting engineering 
firm, and the practice is a bad one in 
my opinion. It not only tends to strain 
the credit of the engineer, but on large 
projects it results in very appreciable 
short-term interest costs which must 
either be borne by the engineer or affect 
the size of his fee. 


Similarly, until the actual total con- 
struction cost has been established, the 
retention of 10 or even 5 percent of the 
design fee, works on unnecessary hard- 
ship on the consulting engineer. I have 
in mind a recent case where exact es- 
tablishment of the construction cost was 
not possible until three years after the 
delivery of all contract documents. It 
is not too difficult to work out a pro- 
cedure in the contract to permit pay- 
ment of all but a very small fraction of 
the design fee on the award of construc- 
tion contracts. The only reason for re- 
tention of even a small fraction of the 
design fee is the fact that where the de- 
sign fee is based on construction cost, 
the exact figure is not known until the 
final payments to the contractors have 
been computed. Most official agencies 
are averse to overpaying anyone, even 
though the reputation and financial 
standing of the engineer assure repay- 
ment in case of error. 


I believe it is evident at this point 
that many of these difficulties spring 
from either the unwillingness or the 
administrative inability of the chief en- 
gineer to use his discretion in ruling on 
matters not clearly covered in the con- 
tract. It is extremely frustrating for 
the consulting engineer to find that 
everyone familiar with the facts in a 
given case is agreed that, in simple jus- 
tice, he is entitled to a reasonable com- 
pensation and yet to be told that some 
fiscal officer has ruled against it. 


The constant reference to problems 
throughout this article may have 
created the impression that the picture 
for the consulting engineer is black 
indeed. This is certainly not so. I 
have had much pleasant proof of an 
understanding and eminently reasonable 
attitude on the part of officials with 
whom I deal. I believe that the more 
fully these matters are discussed the 
fewer problems will arise to plague both 
parties in the execution of work. 
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MUTUAL RESPONSIBILITIES 
OF ENGINEER EMPLOYER 
AND EMPLOYEE 


Views of an employee in public service 


THOMAS B. LEE, J.M. ASCE 


Civil Engineer, Department of Public Works, City of Nashville, Tenn. 


A study of engineering periodicals of 
the past decade indicates that the en- 
gineer employee is dissatisfied with his 
lot. Numerous articles and letters to 
the editor have been written on such 
problems as_ salaries, professional 
standing, social recognition, unioniza- 
tion, unity organizations, bidding by 
engineers, strengthening of registra- 
tion laws, and advertising by engineer- 
ing firms. A recent survey of the 
ASCE membership disclosed that 
some 25 percent of those polled be- 
lieved collective bargaining would be 
advantageous to them. 

Regardless of whether engineer em- 
ployees in general are dissatisfied, it is 
evident that a considerable number of 
them feel that their profession is not 
giving them the satisfaction it should. 
The profession should be concerned 
about this dissatisfaction and should 
determine the root of the trouble and 
correct it. An easy answer to this 
problem, which has been advanced by 
some, is that all the fault lies with the 
employer. This is far from the truth, 
but like many half truths, it may be 
difficult to refute. 

The relationship between the engi- 
neer employee and his employer must 
be a two-way affair with communica- 
tion necessarily flowing in both direc- 
tions. The employee has definite 
responsibilities to his employer and 
the employer has equally definite re- 
sponsibilities to his employee. What 
are these responsibilities we talk so 
much about and how can they be met? 
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Employee responsibilities 


In my opinion, the following are the 
chief responsibilities of the engineer 
employee to his employer: 


1. Integrity 

2. Loyalty 

3. Technical ability and the desire 
to improve it 

4. Pride in his work and profes- 
sion 

5. Good social behavior 


In this day and time, some may 
accuse me of being old fashioned in 
listing integrity, but the first pre- 
requisite of a true professional man is 
that both his social and professional 
integrity is above suspicion. Our 
Code of Ethics is our yardstick of pro- 
fessional integrity and should be 
scrupulously adhered to in all par- 
ticulars. It is impossible to maintain 
professional integrity without social 
integrity; the two supplement and 
complement each other. 

The second responsibility, loyalty, 
is a prime requisite for the engineer 
employee. The employee should be 
loyal to his employer, his superiors, 
his associates, and above all to him- 
self and the public he serves. 

Too many are inculcated with the 
idea that they should ‘‘get something 
for nothing’ and ‘‘the world owes 
them a living.”” Many are more in- 
terested in having a job than in doing 
a job. Ifthe employee is to be loyal to 
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his employer, he must give his best on 
every job, do more than is asked— 
never less. If an employee is to be loyal 
to himself, he must stand up and fight 
hard for what he believes to be best, 
yet when the decision of his employer 
or superiors goes against him, he must 
carry out that decision to the best of 
his ability. The engineer employee’s 
trust to further the public health and 
welfare must never be compromised 
under any circumstances. If such a 
compromise is made, an engineer is not 
true to his professional ethics or to 
himself. Our Code of Ethics requires 
each engineer to act for his client or 
for his employer in professional mat- 
ters as a faithful agent or trustee. It 
is a disgraceful fact, but none the less 
true, that too many employee engi- 
neers have no real interest in their 
work or their employer and are only 
concerned with pay day and quitting 
time. 

The third responsibility of the em- 
ployee is to improve his technical abil- 
ity. The engineer employee must give 
his employer the best of his technical 
know-how and have the necessary 
courage and persistence to finish the 
job at hand in spite of obstacles. He 
must possess the power of analysis 
and at the same time be able to syn- 
thesize his knowledge and coordinate 
the various principles involved in solv- 
ing the problem at hand. The em- 
ployee should be systematically add- 
ing to and broadening the scope of his 
technical knowledge, with special 
emphasis on the present and future 
needs of his employer. 

The next qualification is pride in his 
work and in his profession. The en- 
gineer employee should always turn 
out work to which he can point with 
pride. The satisfaction of a job well 
done is priceless. He should partici- 
pate wholeheartedly in his professional 
and technical societies and be willing 
to serve in any capacity. There is no 
place in the engineering profession for 
one who cannot subscribe with his 
whole being to Section 10 of the Code 
of Ethics, which concerns acting in 
any manner or engaging in any prac- 
tice which will tend to bring discredit 
on the honor or dignity of the profes- 
sion. 

Last but not least of the employee's 
responsibilities is his social behavior. 
The employee should always remem- 
ber that in all his actions he can bring 
either credit or discredit on his em- 
ployer and on his profession. This is 
true not only in professional dealings 
but at the social level as well. An in- 
ebriated employee at a country club 
dance can lose a prospective client for 
his employer. The employee should 
be neat in his appearance, and above 
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all should watch his tongue. He 
should study people and learn to work 
with them. In the past we, as a pro- 
fession, have been guilty of under- 
estimating the importance of this last 
item. 

Maybe we could sum up all the em- 
ployee’s responsibilities by saying, 
“By our deeds they shall know us.” 

Many may feel that this view of the 
employee's duties and responsibilities 
is over-idealistic. That may be so— 
but if we are truly members of a 
profession, our goals must be high 
and we must strive at all times to at- 
tain them. 


Employer has responsibilities too 


The employer also has responsibili- 
ties, which may be listed as follows: 


1. Integrity 

2. Recognition of an employee’s 
technical ability 

3. Salary commensurate 
training and responsibility 

4. Security of employment 


with 


The prime requisite of a profession 
is integrity, and the employer has no 
less responsibility than the employee in 
maintaining the highest integrity in 
all his dealings. 

The second responsibility of the em- 
ployer is recognition of an employee’s 
technical ability. There are many 
facets to this item, and many com- 
plaints by employees can be cata- 
logued under faulty recognition. There 
are many places where the professional 
engineer should be relieved of sub- 
professional duties. We have re- 
cently begun to take cognizance of this 
fact only because of the shortage of 
engineers. A complaint often heard is 
that the employee's opinions are not 
valued, and that if he is asked for an 
opinion, it is only on minor matters. 
Definitely, engineer employees want 
to be ‘‘on the inside’ as members of 
the management team. The employer 
who recognizes this fact will endeavor 
to establish a mutually advantageous 
relationship between. himself and his 
engineer employees. Coincidentally 
he will get more and better work, and 
thus a measurable economic return. 

The employer should make every 
effort to encourage his engineer em- 
ployees to attain higher professional 
standing and to increase their tech- 
nical ability. Their increased ability 
should then be recognized in an ap- 
propriate manner. The wise employer 
will see that his young engineers are in 
daily contact with men they can ad- 
mire and emulate, since the best teach- 
ing is by example. 

The third responsibility of the em- 
ployer is to maintain salaries com- 
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mensurate with the training and re- 
sponsibility of his engineer employees. 
The problem of salaries, which is pro- 
fession wide, can only be solved on 
such a basis. In civil engineering par- 
ticularly, salaries are tied in with the 
fees paid to the consultant by his 
clients. Even the salaries of em- 
ployee engineers in government em- 
ploy are directly related to the salaries 
paid by private consultants. Con- 
sultants should cooperate with one 
another in establishing and maintain- 
ing fees that are reasonable and just 
for the work involved, and at the same 
time adequate to maintain employee 
salary scales. 

The fourth responsibility of the em- 
ployer is to provide security of em- 
ployment. This, I believe, rightly be- 
longs last as there is no such thing as 
complete employment security short 
of commitment for life in a prison. 
That type of guaranteed security is 
not for engineers. The responsibility 
for job security rests 90 percent of the 
time with the employee himself—in 
his own ability and in his own confi- 
dence that he can make good. Only 
those engineers who try to see how 
little they can give their employer and 
still get by need worry about security. 
Employees of this type are not and 
never will be engineers in the true 
professional sense; therefore we should 
not concern ourselves with them. 

This comment is not meant to mini- 
mize the responsibility of the employer 
to provide reasonable security of em- 
ployment for his capable engineer em- 
ployees. Such employees should not 
have to look forward to prompt layoff 
every time clients become a little 
scarce or, in the case of government 
employees, whenever political con- 
siderations enter the picture. A true 
professional engineer cannot and will 
not be content to do nothing for any 
length of time. Therefore, I submit, 
if reasonable employment security is 
provided, the employer has performed 
his full duty to the truly professional 
engineer employee. 


Economic recognition needed 


During the past hundred years or so 
the exploitation of the worker has 
been the subject of many impassioned 
speeches and articles. Various solu- 
tions to this problem have been ad- 
vocated and tried. Undoubtedly the 
most successful for those who work 
with their hands has been the labor 
union. Actually the engineer em- 


ployee of today cannot be considered 
as exploited, although much needs to 
be done to raise his economic status. 

Unionization and 
gaining have been advocated as possi- 


collective bar 
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ble solutions to our economic and 
professional problems. Many of us 
feel that such a radical solution would 
be unethical; that members would 
lose their professional status, thus re- 
ducing the profession to the level of a 
trade; that the engineer’s output 
would be standardized; and that in 
general his rugged individualism would 
be killed by such a move. Unioniza- 
tion would also tend to split the pro- 
fession into employee and employer 
groups. The old adage, ‘“‘United we 
stand, divided we fall,” is very apt in 
this case. 

The other solution that has been ad- 
vocated is a strong centralized unity 
organization which would work to- 
ward improvement of the economic 
and professional status of the engineer 
regardless of whether he is an em- 
ployee or an employer. A step to- 
wards such an organization on a na- 
tional level was taken when Engi- 
neer’s Joint Council (EJC) was formed. 
There are a number of noteworthy 
accomplishments to the credit of 
EJC such as the national law recog- 
nizing engineering as a profession and 
the water resources study made at the 
request of the Federal Government. 
However, engineers as individuals are 
probably more interested in seeing 
some immediate improvement in their 
economic status. Little has been done 
by EJC to improve this directly. 
Also EJC has not been equipped to 
handle local or regional problems. 
Another approach to the unity or- 
ganization has been the professional 
society, which is organized at both 
local and national levels. Here again, 
little has been done to advance the 
economic status of the individual en- 
gineer. 

There is no single or easy solution 
to the problem of raising the economic 
status of the engineering profession. 
However, we as a profession, com- 
posed of both employees and em- 
ployers, should not cease to expend 
every effort to seek an answer to our 
economic difficulties. 

There can be only one conclusion. 
When every individual engineer, em- 
ployee or employer, meets his re- 
sponsibilities on the highest level of 
integrity, then and only then will we 
attain our goal of a mutually satis- 
factory and profitable relationship be- 
tween the engineer employee and his 
employer. 


(This article is based on Mr. Lee's ad- 
dress at the ASCE Knoxville Convention, 
presented as part of the panel discussion on 
“Responsibilities of the Engineering Em- 
ployer and Employee to Each Other,”’ before 
the session sponsored by ASCE’s Depart- 
ment of Conditions of Practice, with W. F. 
Moehlman, A.M. ASCE, as moderator.) 
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i. the Tennessee Valley, practically all 
the important water resources projects 
have been constructed. Flood control, 
navigation, hydroelectric power, and 
other benefits that can be obtained from 
developed river resources are a reality. 
Since practically all the energy available 
from the rivers of the valley has been 
developed, future power requirements 
are being met by the construction of 
thermal-electric plants. 

The Northwest, on the other hand, 
still has the greatest amount of un- 
developed water resources in the United 
States. The Columbia River and its 
tributaries discharge into the ocean 
each year more than 180 million acre-ft 
of water. Of all the potential hydro- 
electric power in the United States, 40 
percent is in the Northwest. 

In the main control plan submitted by 
the Army Engineers, a total of 20,890,- 


Brownlee Dam, being built by Idaho Power 
Company, will create 57!4-mile lake on 
Snake River. River soon will be diverted 
through tunnel, and dam will rise 395 ft 
above foundation level. Project scheduled 
for completion late in 1958 will have gener- 
ating capacity of 540,000 kw. Camp houses 
800 construction workers. 


Photo below: 

City of Tacoma is building Mayfield Dam 
20 miles east of Chehalis, Wash. Note old 
wood trestle which served Cowlitz, Che- 
halis & Cascade Railway. Access roads, 
batching plant, construction shops, and 
diversion tunnel are partially completed. 
This 160,000-kw project is first of two 
planned by Tacoma City Light on Cowlitz 
River. Second is 300,000-kw Mossyrock. 


000 acre-ft of storage space was recom- 
mended to be made available to reduce 
the 1894 flood to a flow of 800,000 cfs. 
The 1894 flood is the highest of record, 
with a peak discharge of 1,240,000 cfs 
at The Dalles, Oreg. This location, 85 
miles above Portland, is used as a point 
of reference for flood control. Of the 
total recommended storage space, the 
Army Engineers have reported that 
4,890,000 acre-ft is available today. 
In other words, about 25 percent of the 
flood control protection planned from 
reservoir storage is now in operation. 
Navigation is more fully developed 
but still requires, to complete the sys- 
tem, the construction of five multiple- 
purpose projects: the John Day Proj- 
ect on the Lower Columbia, and the 
Ice Harbor, Lower Monumental, Little 
Goose and Lower Granite projects on 
the Snake River. The estimated cost 
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Northwest river development 


gains from private power investment 


E. ROBERT DE LUCCIA, M. ASCE, Vice President and Chief Engineer, Pacific Light & Power Co., Portland, Oreg. 


of these projects totals about one billion 
dollars. 

As for electric power, the situation is 
briefly as follows: 


AVERAGE PEAK 

Maximum 

potential . .19,000,000 kw 45,000,000 kw 
Practical 

limit . . . .12,500,000 kw —-28,000,000 kw 

In terms of the 28 million kw of peak, 
approximately 8 million kw is now in 
operation. Federal projects now under 
construction will provide an additional 
3 million kw; non-federal projects for 
which licenses from the Federal Power 
Commission have been issued, and on 
which construction has or is about to be 
started, total 2,900,000 kw; applica- 
tions for license pending before the 
Federal Power Commission total about 
1,900,000 kw; projects now being in- 
vestigated under preliminary permit 
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Heavy equipment moving in steady stream 
cuts new channel for Lewis River, to per- 
mit clearing of site for Swift Dam in south- 
western Washington. Later entire river 
will be diverted through tunnel of 32-ft 
diameter being driven nearly 3,000 ft 
through cliff on left bank. This hydro 
project will be Pacific Power & Light's 
third and largest on this river, and two 
more sites are being investigated upstream. 


Photo below: 

Earth-fill dam 323 ft high creates 10-mile 
lake which mirrors majestic Mt. St. Helens. 
Two large generators contribute capacity of 
133,0C0 kw to Northwest Power Pool. 
Yale Dam is Pacific Power & Light Com- 
pany’s second largest hydro project on 
north fork of Lewis River. 


{ 
} 
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from the Federal Power Commission 
and in connection with legislative pro- 
posals, total slightly in excess of 3 mil- 
lion kw. Thus, a total of 19 million kw 
of the potential peak power is now in 
operation, under construction, or being 
seriously investigated. Even with this 
large effort, it is difficult to keep up with 
the growing power loads. 

Over the past ten years, federal ap- 
propriations for new projects have 
totaled $1.5 billion. Within the next 
ten years, it is anticipated that $3 
billion will be required for multiple-pur- 
pose developments to keep up with 
growing power loads. And for the 
five years after 1965, it is estimated that 
at least $2.5 billion will be required. In 
terms of annual requirements, in the 
past ten years an average of $150 mil- 
lion per year was spent. Average fu- 
ture needs are, for the next ten years, 
$300 million per year, and for the suc- 
ceeding five years, $500 million per year. 
However stated, enormous amounts of 
money are required. 


Local agencies assist 


During the past ten years, while the 
Federal Government has been install- 
ing 3 million kw, both public and private 
agencies have been installing 2,400,000 
kw of hydro capacity. Of the approxi- 
mate 8,500,000 kw of capacity (hydro 
and thermal) now in operation in the 
Northwest, 4,150,000 kw is federally 
owned. Local non-federal agencies own 
4,350,000 kw, of which about three- 
fourths belongs to private utilities. 

The request of the present Adminis- 
tration that local agencies participate 
in the development of river basins 
wherever willing or able has met with 
whole-hearted response. 

The Idaho Power Company, under a 
recent license from the Federal Power 
Commission, has commenced construc- 
tion of a three-dam program on the 
Snake River in the Hells Canyon reach, 
relieving the Federal Government of the 
necessity of appropriating over $400 
million and providing flood control stor- 
age, needed electric power, and other 
benefits without cost to the Federal 
Government or the taxpayer. 

In the State of Washington, Congress 
deauthorized the Priest Rapids project, 
and the Federal Power Commission 
issued a license to the Grant County 
Public Utility District for its construc- 
tion. To make this venture a success, 
with its installed capacity of 1,170,000 
kw, all the private utilities and many of 
the public bodies in the area are under- 
writing it. The total estimated cost is 
$350 million, for which no Congressional 
appropriation is needed. 

A bill has been introduced in Congress 
modifying the authorization of the 
1,105,000-kw John Day project to per- 
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mit participation by local public and 
private power agencies, allowing them to 
contribute $273 million of the total esti- 
mated cost of $310 million. Por tne 
navigation facilities, Congress would 
appropriate $37 million, and the project 
would be constructed and operated by 
the Army Engineers. 

The Pacific Power & Light Company 
has offered to help expedite urgently 
needed flood control on the Middle 
Fork of the South Santiam River in 
Oregon by constructing the powerhouses 
for the Green Peter and White Bridge 
projects. The installed capacity would 
be 96,000 kw, and the company, in pay- 
ing for the power facilities and that part 
of the joint costs allocated to power, 
would relieve the Federal Government 
of half the estimated project cost of 
$58 million. 

The City of Eugene, Oreg., has offered 
to construct the power facilities for the 
Cougar project on the South Fork of 
the McKenzie River, Oregon, with an 
installed capacity of 35,000 kw, and pay 
over $11 million of the estimated $33 
million cost. 

Other projects reported on by govern- 
ment agencies, but not yet authorized by 
Congress, include the Pleasant Valley 
and Mountain Sheep projects on the 
Snake River below Hells Canyon, with 
plans for 1,183,000 kw at an estimated 
cost of $213 million. The Pacific 
Northwest Power Company (sponsored 
by the Montana Power Company, the 
Washington Water Power Company, the 
Portland General Electric Company, 
and the Pacific Power & Light Com- 
pany) is seeking a license from the 
Federal Power Commission and has al- 
ready spent nearly $2 million in investi- 
gations and plans on these projects. 

The City of Tacoma has commenced 
construction of the Mayfield and Mossy- 
rock developments with an installed 
capacity of 460,000 kw and an estimated 
cost of $146 million. 

Portland General Electric Company 
has commenced construction of the 
Pelton project on the Deschutes River 
with an installed capacity of 120,000 kw 
at an estimated cost of $28 million. 
The Washington Water Power Com- 
pany has started construction of Noxon 
Rapids project on the Clark Fork 
River in western Montana with an in- 
stalled capacity of 400,000 kw at an es- 
timated cost of about $80 million. 
Pacific Power & Light Company has 
begun construction of the Swift hydro- 
electric project on the Lewis River in 
the State of Washington with an in- 
stalled capacity of 257,000 kw at an es- 
timated cost of $59 million. 

To summarize, since the Administra- 
tion’s invitation to local agencies to 
participate in the construction of proj- 
ects as part of multiple-purpose river 


basin developments, in the Northwest 
there have been applications for pre- 
liminary permits or licenses to the 
Federal Power Commission and legis- 
lative proposals to Congress for some 
30 projects totaling about 7,800,000 kw 
of installed capacity and estimated to 
cost about $2.3 billion, excluding trans- 
mission facilities. In many cases, pre- 
liminary permits and licenses have al- 
ready been issued. Major transmission 
facilities are estimated to require 
another $500 million. 

Thus local public and private agencies 
have joined together in developing the 
area. Development of one part of the 
region helps the development of other 
parts, regardless of ownership. It is 
recognized by all thoughtful persons 
that matching of non-federal with fed- 
eral funds stretches out the federal dol- 
lar and permits construction of needed 
flood control, irrigation, and water con- 
servation facilities at a faster rate. 

There is no real necessity for the 
Federal Government to appropriate 
funds to meet growing electric power 
needs beyond completing those proj- 
ects now under construction. And even 
in some of these, there are still oppor- 
tunities for local financing of power 
features. The confusion and power 
shortages arising from attempts to keep 
up with increasing electric loads by 
constructing multiple-purpose river ba- 
sin projects wholly with federal funds 
retards rather than increases the multi- 
ple-purpose development by slowing 
down construction. Actually, the peo- 
ple in the area are prevented from 
having sufficient electric power to meet 
growing loads, while urgently needed 
flood control, navigation, irrigation, and 
water conservation are delayed by di- 
verting the major part of available 
federal funds to hydroelectric power. 
For the future, as in the past, multiple- 
purpose development in the Northwest 
must continue on a basis of cooperation 
between all agencies—federal, local pub- 
lic, and private. 


Cooperation in operation 


Nor is cooperation confined to finane- 
ing and construction. 

The Northwest Power Pool, com- 
menced nearly 25 years ago by the pri- 
vate utilities in the area and expanded 
to include all power suppliers—federal, 
non-federal public, and private agen- 
cies—operates on a completely volun- 
tary basis. Not a drop of water is 
wasted that can possibly be used to 
generate electric power. As a result of 
these coordinated operations, it is esti- 
mated that over 800,000 kw of capacity 
is made available over and above what 
would have been obtained without coor- 
dinated operation. This is the equiva- 
lent of one and one-half Bonneville 
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Dams. Flood control storage space is 
provided as needed and determined by 
the Army Engineers. Irrigation needs 
are carefully considered and provided 
for. Fish and wild life requirements 
receive careful consideration. Recrea- 
ica facilities are made available. 

Those who want the Federal Govern- 
ment to provide all electric power con- 
tinue in their attempts to block proj- 
ects that are not wholly constructed by 
the Government. They will not recog- 
nize the essentially cooperative spirit 
among local agencies; the large and 
ever increasing amounts of capital re- 
quired; the need for faster construc- 
tion; and the willingness of the local 
power agencies, public and private, to 
accept responsibility for power develop- 
ment. These are not matters for the 
political arena. 

Storage possibilities yet remaining in 
the Columbia Basin, including Canada, 
are greater than required for economical 
firm power before thermal-electric power 
is installed in substantial amount, and 
a point of diminishing returns will be 
reached where additional storage will be 
uneconomic. These factors are now 
recognized by all concerned, and pre- 
viously prepared plans for the multiple- 
purpose development of the Columbia 
River Basin are now actively being 
restudied. 

The Northwest is not alone in its de- 
sire to take part in the construction and 
operation of multiple-purpose projects. 

In the Southeast, Congress adopted 
legislation deauthorizing federal de- 
velopment of the Coosa River in Ala- 
bama. This development, which will 
be a fully coordinated multiple-purpose 
development under Federal Power Com- 
mission license and under the super- 
vision of the Corps of Engineers, will 
cost in excess of $100 million and will 
be constructed by the Alabama Power 
Company without expense to the Fed- 
eral Government. 

Pacific Gas & Electric Company has 
offered to develop 130,000 kw of hydro 
power in connection with the Trinity 
River project in California which is 
being built primarily for irrigation and 
water supply, and thus avoid a $50 
million Congressional appropriation. 

A group of companies in New York 
State and also the State of New York 
have bills before Congress to further re- 
develop the United States part of the 
power potential at Niagara Falls at an 
estimated cost of $405 million without 
cost to the Federal Government. The 
added power would total 1,280,000 kw. 

At the Yellowtail project in Montana, 
the Montana Power Company and 
Pacific Power & Light Company have 
offered jointly to construct the 200,000 
kw of power facilities at this multiple- 
purpose irrigation, water conservation 
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and power project and relieve Congress 
of a $51 million appropriation. 


Construction speed-up needed 


There is an increasing awareness that 
at the present rate of expenditures by 
the Federal Government, the existing 
backlog of authorized projects and those 
added in large number by every Con- 
gress will require several generations for 
completion. A speed-up is being de- 
manded to give the people the protec- 
tion of flood control, the advantages of 
navigation, the use of whatever electric 
power is economically associated there- 
with, and other benefits as soon as pos- 
sible; and to minimize any adverse 
effects resulting from delays. 

A good illustration of adverse effects 
due to delays is offered by the author- 
ized Green Peter flood control project in 
Oregon, previously mentioned. In 1955 
before a committee of Congress, farm- 
ers and other residents of the area 
testified with photographs and other 
supporting information that their farm 
lands were being rapidly eroded, and 
made an urgent plea that construction 
of the Green Peter Dam, on the South 
Santiam, a tributary of the Willamette, 
proceed as soon as possible. Further up 
the Willamette, completed flood-control 
dams were changing the regimen of the 
river so that flood flows which formerly 
produced relatively deep water and 
backed up into the South Santiam, were 
being held back and the flood waters of 
the South Santiam were running out 
into the Willamette at greatly increased 
velocities, thus aggravating flood dam- 
age. A committee of local citizens 
asked the Pacific Power & Light Com- 
pany if there was any way in which it 
could assist in the matter. After care- 
ful investigation, the company offered to 
construct the power facilities and pay 
the joint costs properly allocated to 
power, and thus save Congress half the 
cost of the entire project. 

There is a growing awareness in fed- 
eral agencies of the need to expedite 
construction. The Division Engineer, 
Missouri River Division, Corps of 
Engineers, Brig. Gen. W. E. Potter, 
M. ASCE, stated in a talk in St. Louis in 
January of this year, that the Corps of 
Engineers has ‘‘unstarted or uncom- 
pleted projects totaling more than $8.5 
billion....’’ He pointed out that each 
of these projects had passed a searching 
discussion and critical scrutiny at all 
levels of review and represented a cer- 
tified and unsatisfied need. 

Other matters beside power receive 
the careful consideration of private 
utilities in the Northwest. For ex- 


ample, in connection with the investi- 
gation of the Mountain Sheep and 
Pleasant Valley dams in the lower end 
of the Hells Canyon section of the Snake 
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River, the companies have provided 
funds to the Oregon Fish Commission, 
Oregon Game Commission, Idaho Fish 
and Game Commission, Washington 
Fish and Game Commissions, and U.S. 
Fish and Wildlife Service for a joint 
study of the fish and wild life resources 
that might be affected by these dams. 
These studies, now under way, are 
scheduled for completion so that con- 
clusions which might affect construction 
will be available at the appropriate 
time. The companies involved have 
agreed to contribute up to $232,000 for 
these investigations. Similarly, the 
Idaho Power Company is making avail- 
able about the same amount in connec- 
tion with the Hells Canyon, Oxbow, and 
Brownlee dams upstream. Pacific 
Power & Light Company has agreed to 
make available for similar studies on the 
Lewis River in connection with the 
Swift hydroelectric project approxi- 
mately $52,000 to the Washington 
Fish and Game Commissions and the 
U.S. Fish and Wildlife Service. 

Sums of money are being given to 
appropriate agencies for the investiga- 
tion of archeological and other treas- 
ures which might be inundated by 
flood waters. The companies are co- 
operating with the National Park Serv- 
ice, Forest Service, and State Forest 
and Recreation agencies to insure that 
recreational values will be protected. 

The point is being rapidly reached 
where electric power developed as a con- 
sequence of multiple-purpose river basin 
development will become a smaller fac- 
tor in supplying energy requirements. 
National issues resulting from such hy- 
droelectric development will become of 
less importance. The local issues re- 
maining will be related primarily to 
physical factors of local construction, 
operation, and availability. 

I foresee no fundamental change in 
the design and construction of the phys- 
ical works related to multiple-purpose 
river basin development. I note, 
among other things, the increasing con- 
sideration being given to water con- 
servation for domestic and industrial 
uses. I suggest that, as opportunities 
for future hydroelectric power develop- 
ment become relatively smaller in terms 
of future requirements, the other water 
uses and conservation features will bulk 
proportionately larger. And finally, 
looking one step beyond, I see leaving 
the wings and impatiently coming onto 
the stage that newest of energy sources 
—the atom—with its many, many prob- 
lems and opportunities. 

(This article is a shortened form of the 
paper presented by Mr. De Luccia at the 
ASCE Knoxville Convention, in the Sym- 
posium on Multiple-Purpose River De- 
velopment, before the General Technical 
session presided over by C. E. Blee, Chief 
Engineer of the TVA.) 
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SOMC METHOD proves valuable 


for testing concrete specimens 


I, the belief that some of the advanced 
methods being used for testing materials 
by industry today would prove valuable 
tools for the civil engineer, a study was 
undertaken by the writers in connection 
with their senior undergraduate work 
at Bucknell University. After some 
preliminary study, the sonic method 
was chosen as the most promising sub- 
ject for more detailed investigation. 

The original concept of sonic investi- 
gation in dense media came as an out- 
growth of the work of Timoshenko! and 
W.P. Mason.? Mason investigated the 
work of Prof. Langevin, College de 
France, in the use of supersonic sound 
waves. Mason attempted to see what 
happened to these waves when they 
were passed through a dense media such 
as concrete. Using a small bar of 
concrete measuring 3 X 8 X 30 cm, 
and a set of bells whose frequency of 
vibration was known, Mason would 
strike the bar of concrete and ten 
strike a bell. This was continued until, 
in Mason’s estimation, they were in 
consonance. Then, since the frequency 
of the bell was known, the frequency of 
the concrete could be obtained. 

This concept in itself was of little 
value, but concurrently Timoshenko! 
had made an abstract mathematical 
investigation of the relationships be- 
tween the frequency of vibration of a 
solid and its modulus of elasticity. 
These two studies combined became the 
foundation of sonic testing of concrete 
and other solids to determine their 
moduli of elasticity. 

The first real improvement in these 
methods was made by T. C. Powers,’ 
who combined the two principles and 
improved the system. An oscillator 
whose frequency range was from 20 to 
4,000 cycles per second was _ placed 
against a concrete bar (bars of various 
dimensions were used), and was al- 
lowed to oscillate through its complete 
range. At the other end of the con- 
crete bar a crystal pickup was mounted 
and connected to a wave meter. When 
the oscillating frequency and the wave- 
meter frequency were the same, the 
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concrete bar had reached one of its 
natural frequencies. This frequency 
was then used to calculate the modulus 
of elasticity. The one complication in 
this system was that there were an 
infinite number of natural frequencies, 
and it was not possible to detect the 
fundamental among all the others. 
A further complication was that cer- 
tain of the harmonics gave wave-meter 
readings very close to, but not the 
same as, the fundamental frequency. 

The next important step in develop- 
ing the sonic method of testing was the 
introduction of the oscilliscope by 
Obert and Duval.’ They reinvesti- 
gated the established theory and prac- 
tical concepts of sonic testing of concrete 
specimens to determine their moduli of 
elasticity and established that, at the 
fundamental frequency, the Lissajous 
pattern appearing on the oscilliscope 
screen would be a perfect circle, and at 
the same time the maximum power 
would be consumed by the oscillator. 
(Lissajous patterns are more or less 
complicated closed curves, formed by 
the combination of two harmonic vi- 
brations of different frequencies, but at 
right angles to each other.) This 
combination of circumstances removed 
the complications of the previous pro- 
cedures. It made possible the identi- 
fication of the fundamental frequency. 
In addition to the introduction of the 
oscilliscope, Obert and Duval went into 
a rigorous derivation of a formula to 
obtain Young’s modulus for the con- 
crete specimen. 

The method is described by C. E. 
Goodell’ as follows: 

“The sonic method of testing is 
primarily one of determining the funda- 
mental or natural frequency of vibra- 
tion of a concrete specimen under con- 
sideration, the modulus of elasticity 
being related to this frequency by the 
following formula, E = CWN?.” 

The derivation of the equation for 
Young’s modulus of elasticity will not 
be dealt with here in its more rigorous 
form; instead the reader is referred to 
an article by Obert and Duval, refer- 
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ence No. 7 in the bibliography. In the 
formula, E = CWN?, where E is the 
unknown Young’s modulus of elasticity, 
the constant C is a function of the shape 
and density of the specimen; W is the 
weight of the sample in pounds; and V 
is the fundamental frequency of the 
sample. 

The value of C can be found from the 
relationship, 


where J is the moment of inertia about 
the X-X axis; Mis the mode of vibra- 
tion (equal to 1 for the first mode); 
T is a constant involving Poisson’s ratio; 
and g is the acceleration due to gravity. 

For a cylinder (Fig. 1), this equation 
is reduced to: 

3 


C = 0.0041632 


From this it can be seen that the 
problem resolves itself into two basic 
operations: (1) to determine the funda- 
mental frequency, and (2) to use the 
formula, E = CWWN?. To get the 
fundamental frequency, we make use of 
the oscilliscope pattern (the Lissajous 
figure) and the power consumed by the 
driver, in micro amps. Although the 
fundamental theory involved is some- 
what complicated, it can be understood 
by use of the simple principles of sound 
and vibration learned in physics. We 
know that if a vibration is impinged on 
another body it will set up sympathetic 


FIG. 1. Cylinder for derivation 
of equation, E = CWN?. 
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vibrations in that body. These vibra- 
tions that are set up or induced are a 
function of the impinging vibration and 
the density of the media of the second 
body. It is also known that each ma- 
terial or combination of materials has a 
fundamental frequency of vibration. 
This is the lowest vibration level that 
the material will reach when sufficient 
energy is available to cause it to vibrate 
at a frequency equal to 


27 


where JN is the lowest natural frequency 
of vibration or the fundamental fre- 
quency; k, a constant of shape and size; 
I, the moment of inertia; ¢, the thick- 
ness of the section through the X-X 
axis; and u, Poisson’s ratio. 

If more than this energy is received, 
the frequency will remain unchanged. 
To measure this fundamental frequency, 
we take advantage of another fact, 
that when two bodies are vibrating at 
the same frequency and amplitude, with 
their vibrations in quadrature and at 
right angles, they will give a distinctive 
Lissajous figure on the oscilliscope. 
This pattern is a circle. 

As the frequency of vibration is 
varied, theoscilliscope screen is observed. 
When the proper Lissajous pattern, a 
circle, is observed, and when the power 
to the driving oscillator is at a maxi- 
mum, a reading of the frequency is 
recorded. This is the fundamental 


indicator 


frequency of vibration, the frequency 
N needed to evaluate E = CWN?. 

The electro sonometer was used to 
perform the test work. The sonometer 
was coupled to a DuMont dual-beam 
oscilliscope in order to get the Lissajous 
patterns. The electro sonometer is a 
self-contained set consisting of a power 
source to drive a modified Hewlett- 
Packard type 200 BR oscillator, the 
driver, a crystal pickup system, ampli- 
fiers to amplify the signal generated in 
the test specimen, and a resonance indi- 
cator. This kit also contains all the 
necessary cables and plugs to make the 
coupling to the oscilliscope. See Fig. 2. 

The samples were mounted on steel 
knife edges at the quarter points, and 
the driver was placed against one end 
of the sample and the pickup at the 
other end. Two men were needed to 
make a test to assure ease and accuracy 
in observing the oscilliscope and the de- 
flection of the resonance indicator. 

One of the experimental conditions 
that had to be resolved was the 
method of supporting the test sample 
(Fig. 3). Various supports were tried. 
Obert and Duval® recommended that 
the samples be placed on a soft rubber 
support. In attempting to duplicate 
this specification, we experienced ex- 
treme difficulty. The samples, being 
round, tended to pull away from the 
driver. This had to be held in firm 
contact with the sample or some of the 
energy of vibration was dissipated and 
incorrect results were obtained. 


FIG. 2. Setup of electro sonometer, with main components of test 
apparatus, is seen in diagram and photograph. 
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At fundamental frequency of model, 
Lissajous pattern on oscilliscope screen is 
perfect circle. In top view, pattern ap- 
proaches resonance; in middle view, it is 
at resonance; at bottom, past resonance. 


Our group first tried using a piece of 
hard rubber tubing. This method of 
support gave good results but it was 
still difficult to keep the specimen tight 
against the driver. Next we tried soft 
wood (pine) knife edges, which were 
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completely unsatisfactory. The second 
or third sample dulled the knife edges 
and the results were not accurate. A 
combination of sponge rubber and 
wooden blocks was next used. These 
also proved unsatisfactory. The last 
and finally successful method was the 
use of steel knife edges. These edges 
gave firm support to the test cylinder 
and could be wedged so as to maintain 
firm contact between the driver and the 
test sample. This method of support 
was then used for all the experimental 
work, as shown in Fig. 4. 

In the studies by our group, we limited 
our samples to 6 X 12-in. concrete 
cylinders. These were samples of com- 
mercial concrete being placed at several 
locations near Lewisburg, which were 
sent to the university to be tested to 
assure that they met the contract speci- 
fications. The samples were both 


FIG. 4. Steel knife edge, with wedge, 
keeps cylindrical concrete specimen tight 
against hammer of driver. 


Test rack 
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FIG.3. Diagram 
shows sonometer set- 
up with rectangular 
specimen. 


7-day and 28-day, that had been moist 
cured in the Civil Engineering Labora- 
tory. 

The testing procedure was as follows. 
The samples were removed from the 
moist curing room and capped with 
a cement and plaster of Paris mixture. 
After the caps had hardened the 
samples were carefully weighed, then 
placed in the sonometer support rack, 
and the fundamental frequency was de- 
termined. From this the modulus of 
elasticity was calculated by use of the 
formula, E = CWN?. 

After the sonometer determinations, 
the samples were placed in a Universal 
testing machine and loaded to failure. 
From the testing-machine results, the 
compressive strengths in pounds per 
square inch were determined. Using 
the rule-of-thumb that the modulus of 
elasticity divided by one _ thousand 
is approximately equal to the compres- 
sive strength in pounds per square inch, 
the strength of the samples was also 
calculated from the sonometer results. 
These two strengths were then com- 
pared to establish the reliability of the 
sonometer. 

The results of these experiments were, 
in general, in good agreement. The 
compressive strength of any given 
cylinder was approximately the same in 
both methods of testing. The sonom- 
eter results were, in general, some- 
what higher than the results secured from 
the Universal testing machine. This 
was anticipated since Obert and Duval 
and T. C. Powers‘ had shown that the 
dynamic method of testing (sonic) 
gave Eo, Young’s modulus, at no load 
while the testing machine gave /), or 
Young’s modulus, as a function of some 
load. 

Two other considerations must be 
mentioned: (1) the effect of capping 
with the cement and plaster of Paris 
mixture, and (2) the use of the rule-of- 
thumb for finding the compressive 
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strength at failure by dividing the 
modulus of elasticity by 1,000. 

The effect of the use of the capping 
mixture is most easily evaluated. 
In a comprehensive report found in the 
British Concrete Journal,’ the effect 
of caps of many different materials is 
tabulated. It is shown that the capping 
mixture used reduces the final com- 
pressive strength of the sample tested in 
a conventional testing machine by as 
much as 250 psi. If this correction is 
added to the values obtained from the 
testing machine, they tend to close the 
gap and give closer correlation between 
the two methods. 

To evaluate the effect due to the use 
of the rule-of-thumb, we used a com- 
pressometer on three cylinders selected 
at random. The compressometer re- 
sults were plotted and the true tangent 
modulus of elasticity and the compres- 
sive strength were calculated. It was 
found that dividing the modulus of 
elasticity by 1,000 to obtain the com- 
pressive strength was not accurate 
and that an average value of 900 was 
more nearly correct. 

When both of these corrections were 
applied to our results, the two methods 
of testing agreed within 3 percent. 
These results are presented in the form 
of graphs. The first graph, Fig. 5, 
entitled ‘‘correlation curve,’’ shows the 
agreement between the two methods of 
testing with no corrections, and indi- 
cates that the agreement between the 
two testing procedures lies within the 
15 percent found by T. C. Powers.‘ 
The second graph, Fig. 6, entitled 
“corrected correlation curve,’ shows 
the marked agreement between the two 
methods and tends to establish the 
reliability of the sonic method of test- 
ing. The other three graphs (Fig. 7) 
are stress-strain curves for the three 
selected samples used to determine the 
actual relationship between modulus of 
elasticity and compressive strength. 
These curves follow the accepted meth- 
od of computing the modulus of elas- 
ticity and need no further explanation. 

In reaching conclusions, our group 
has taken into consideration the great 
amount of work done by others, as we 
feel that our study merely complements 
theirs, rather than adding something 
new. Our work shows that the sonom- 
eter test does give accurate results in 
computing the compressive strength of 
concrete samples. Further, this test is 
simple to do, is fast in operation, and 
reduces the chance of errors to a mini- 
mum. Another striking advantage is 
that the test equipment is completely 
mobile. Thus it can be taken to any 
place where the tests can most con- 
veniently be made. This is a distinct 
advantage over the testing machine, 
which cannot be moved. As a note of 
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interest, it is mentioned that the equip- 
ment can easily be transported in a 
Ford station wagon with a three-man 
crew. 

At this point one might ask, ‘“What 
is the practical importance of this type 
of testing?’’ The answer is that this 
type of testing falls under the heading 
of non-destructive testing, that is, the 
sample is not modified or destroyed 
in the course of the tests. Non- 
destructive tests are an important tool 
of the engineer. They permit him to 
reach sound conclusions as to the 
strength and quality of a concrete 
structure without expensive waste of 
materials for testing. An adaptation of 
the equipment used in this series of ex- 
periments makes it possible to ac- 
curately estimate the strength of exist- 
ing structures as much as 50 ft thick. 
Another advantage of the non-destruc- 
tive test is that if an error is made in 
the procedure, the sample can be re- 
tested, since it is intact. 

Studies now under way are in reality 
just a continuation of this same work 
with the electro sonometer. Here we 
are using the same basic technique as 
has been described, and the same for- 
mula, E = CWN?. As has been men- 
tioned, the term C involves the shape 
and density of the specimen being tested, 
or in other words contains a function of 
the length and the moment of inertia. 
Since length can be easily evaluated by 
measurement, and since the modulus 
of elasticity can be evaluated with the 
sonometer, the moment of inertia can 
become the unknown in the equation. 
In this study we have been using rec- 
tangular concrete beams and evaluating 
I, the moment of inertia. Since the 
moment of inertia of a rectangular solid 
is easily calculated, we have had a 
constant check on our experimental 
results. To date, these results have 
shown very good agreement. It is 
intended to continue this study to in- 
clude standard rolled sections of steel 
and aluminum, and to compare their 
handbook values with our experimental 
results. 

The value of this work lies in the fact 
that calculating the moment of in- 
ertia for certain complicated geometric 
configurations is extremely difficult 
and often must be approximated. By 
using the sonic method of testing, the 
moment of inertia can be solved for 
directly, no matter what shape or geo- 
metric configuration the sample may 
take. Examination of concrete blocks 
with from one to three holes has been 
completed and for them the theory has 
proved reliable. A special application 


would prove most helpful in the study 

of stresses in the honeycomb sections 

now standard in the aircraft industry. 
The tests here described were carried 
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FIG. 5. Correlation curve shows agree- 
ment within 15 percent obtained between 
testing-machine and sonometer results be- 
fore application of correction factors. 


out in the Civil Engineering Labora- 
tory of Bucknell University under the 
direction of Carl Kindig, Professor of 
Civil Engineering. 


(This article was the winning paper in 
the contest at the 18th annual Philadelphia— 
Lehigh Valley Student Chapter Conference 
held at Princeton University on April 23, 
1956.) 
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FIG. 6. After application of correction 
factors, correlation curve shows agreement 
within 3 percent between testing-machine 
and sonometer results. 
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FIG. 7. Stress-strain curves are shown for 
the three selected samples used to deter- 
mine actual relationship between modulus 
of elasticity and compressive strength 
(Nov. 1955-Jan. 1956). 


With sonic methods of testing, moment of 
inertia can be solved for directly, no mat- 
ter what shape sample may take. Some of 
the samples for which moment of inertia 
was found by sonic method are pictured. 
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Two useful gages measure bolt tension 


and slip in a joint 


R. L. SANKS, M. ASCE, Assistant Professor of Civil Engineering, University of Utah, Salt Lake City, Utah 


Fee gages designed specifically for a 
research project on high tensile bolted 
joints have proved so satisfactory that 
other engineers may find in them the 
answer to similar measuring problems. 


Load cells 


The load cell of Fig. 1 was developed 
to measure the tension in bolts. Any 
measuring device used for this purpose 
must be small, and should be as short 
as possible so that the strain character- 
istics of the bolt are not too greatly 
changed. Some sort of device is re- 
quired for high accuracy because the 
bolts are stressed beyond the elastic 


FIG. 1. Load cell measures tension in a 
bolt. In photo, cell and clip gages are seen 
in place on a bolted joint. 
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limit, and strain measurements of jhe 
bolts are subject to the errors of creep 
and lack of uniformity in materials and 
heat treatment. The load cell in place 
is shown in the accompanying photo. 

One end of the load cell was beveled 
to reduce the effects of non-uniform 
bearing. At full load, the beveled end 
indents the bolt head slightly, giving a 
uniform bearing pressure and prevent- 
ing variable stress concentrations from 
affecting the SR-4 strain gage adversely. 
At the specified bolt tension (32,400 Ib 
for a 7/s-in. bolt), the strains in the 
SR-4 strain gage are high (about 3,000 
micro-inches per inch); so the load cell 
is quite sensitive and responsive. Be- 
cause the load cell is fairly deep with 
respect to its diameter, it is quite stiff, 
and the distribution of bearing pressure 
on the washer must be virtually the 
same as that which would be produced 
by direct contact between bolt head and 
washer. 

These load cells were made of SAE 
4135 steel heat-treated to Rockwell 
C-54, but a better steel would be 52,100 
heat-treated to Rockwell C-60. Two 
type A-8, SR-4 gages were cemented to 
each load cell with Armstrong Epoxy 
Resin A-1 glue (made by Armstrong 
Products Inc., Warsaw, Ind.). Dummy 


1 


FIG. 2. Clip gages measure slip in a joint. 


gages were applied to another piece of 
steel. More recently, better results 
were obtained with AB-11 (bakelite) 
SR-4 gages. An added advantage is 
that these gages can, when cemented 
with hard de Khotinsky cement, be 
easily removed and used again. 

The load cells were calibrated in a 
Southwark Tate-Emery 60,000-Ib uni- 
versal testing machine. Strains were 
read with a Baldwin Type K strain 
indicator. Both concentric and ec- 
centric loads were applied; in the latter 
the bearing plate was tipped approxi- 
mately one degree in several directions. 
Of nine load cells, two were erratic 
(with deviations up to nearly 5 percent), 
but the greatest deviation in any test 
(including eccentric load tests) on any 
of the other cells was 2.6 percent. 
Below design loads, erratic behavior 
might be expected, but although tests 
at lower loads were limited, and there- 
fore inconclusive, the cells behaved 
surprisingly well. 


Clip gages 

The clip gages shown in Fig. 2 were 
used in pairs to measure the slip of the 
joint. By means of the “harness” 
shown in the photograph, the clip gage 
measured the relative displacement of 
the center pin with respect to the out- 
side pins, thus reducing to a minimum 
lost motion and the errors due to strains 
in the plates. Dial gages are commonly 
used for this purpose, but they are 
bulky, slow to read, and much less con- 
venient to mount. 

The clip gages were made of phosphor 
bronze bent cold. The versatility of 
the clip gage was increased by making 
separate “‘feet’’ and bolting them to 
the gage. The gage can be quickly 
converted to other purposes by chang- 
ing the “feet.” By making the bolt 
holes oversize, it is possible to adjust 
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the “‘feet’’ so that the sensitivity of a 
number of gages can be matched. The 
sensing elements were two type A-8, 
SR-4 gages cemented with epoxy resin 
to each clip gage and connected in such 
a way that one gage acted as an active 
temperature compensator. 

The SR-4 gages were connected to an 
Ellis BAM-1 meter (Ellis Associates, 
Box 65, Pelham, N.Y.). This meter is 
direct reading (no balancing is required), 
and the sensitivity can be varied as de- 
sired; therefore data can be recorded 
directly in final form, and no reductions 
or calculations are necessary. During 
the first part of a test on a bolted joint, 
the meter was set to read directly to 
’/1o,000 in. Then, when slip became 
large, the meter was reset to a lower 
sensitivity to read directly to '/,000 in., 
thereby increasing the range. The 
system was convenient, quick, and 
accurate. Response was linear over a 
deflection of plus or minus 0.15 in. 


The overall error of clip gage and meter 
seldom exceeded one least reading and 
never exceeded two least readings— 
that is, 2/10,000 in. in the 1/;0,000-iN. 
range. Thus the maximum error was 
somewhat less than 2 percent of the 
range used, 

The writer had hoped, when he con- 
ceived the ideas for these gages, that 
errors would be less than 10 percent. 
The accuracies reported here seem rather 
unbelievable but are what the data 
show. 

Actually, neither gage is wholly new. 
Many experimenters have used heavy, 
large-diameter tubing for lead cells, 
but so far as the writer knows, no one 
has ever reported cells used for this 
purpose, although other systems have 
been developed in attempts to measure 
load in bolts. The beveled end on this 
load cell appears to be the key to its 
performance, and this at least is wholly 
new. 
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“Three-dimensional”’ design for Bhakra Dam 


To THE Eprror: The article on the con- 
struction of India’s 700-ft-high Bhakra 
Dam, by M. H. Slocum and B. R. Palta, 
in your August issue, should be of interest 
not only to dam builders but also to design 
engineers. Selection of the type of struc- 
ture most suited to a particular dam site 
and stress analysis of the adopted high 
dam are of far greater importance than in 
the case of a medium-sized structure. 

Extensive three-dimensional stress and 
stability analyses, considering five differ- 
ent loading combinations, were carried out 
before the final gravity section was adopted 
for Bhakra Dam. The writer was asso- 
ciated with the three final studies for the 
dam, which were based on the Trial-Load 
Twist Method developed by the U. S. 
Bureau of Reclamation, 

Bhakra Dam is located in a wide V- 
shaped canye. The dam site is narrow 
enough for an arch dam. This type of 
dam, however, lost out in favor of the 
straight gravity type because of compara- 
tively poor rock in parts of the abutments. 
It was decided that, in the design of the 
gravity section proper, advantage should 
be taken of the influence of the shape of the 
dam site on the stability of such a struc- 
ture. A ‘“‘three-dimensional’’ structure, 
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which disperses and transfers in all direc- 
tions the forces acting against it, was 
therefore preferred over a cantilever gravity 
dam, which transfers these forces only ver- 
tically to the foundations of individual 
blocks. 

All transverse contraction joints in the 
dam are formed with vertical interlocking 
keys. These joints are to be sealed with 
grout when sufficiently open and when the 
reservoir water level is close to the top of 
the spillway crest. It was determined by 
the analytical studies that the most oppor- 
tune time to grout these joints will be when 
the reservoir level is as high as can pos- 
sibly be maintained, since this condition 
will reduce tensile horizontal normal stresses 
on transverse planes through thedam. As 
long as the transverse contraction joints 
are not grouted, the dam will act as a 
hinged ‘‘three-dimensional”’ structure. It 
was therefore necessary to check its sta- 
bility as a hinged structure also. 

The advantage of designing and build- 
ing Bhakra Dam as a ‘‘three-dimensional”’ 
gravity structure can be judged by compar- 
ing shear-friction factors of safety at the 
base of the maximum section, obtained for 
conditions combining maximum reservoir 
level and unfavorable horizontal and ver- 
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Semicircular or arched clip gages 
have been used for years for rough 
measurements, but their response is 
not linear. By making a rectangular 
“rigid frame’ and by putting a little 
reverse bend in the clip gages—so that 
when they are flexed to spring them 
into position the gage is straight—the 
accuracy becomes excellent. Again the 
writer has no knowledge of similar 
devices used for precision tests. 

The research project referred to here 
was sponsored by the American Insti- 
tute of Steel Construction and con- 
ducted by the Department of Civil 
Engineering, University of Utah, under 
the direction of the writer. C. C. 
Rampton, Jr., made most of the tests; 
other student assistants were C. M. 
Skoubye and L. R. Lamb. C. R. 
Davis helped prepare the drawings. 
Assistance received from the Uni- 
versity research fund is hereby ac- 
knowledged. 


tical earthquake acceleration. For a 
cantilever gravity section, the factor was 
3.24; for the hinged gravity dam, it was 
5.62; and for a monolithic structure 
(transverse joints grouted), it further im- 
proved to 6.47. As a cantilever gravity 
dam, the adopted section would be con- 
sidered too thin and unsafe, as the shear- 
friction factor is less than four. However, 
the ‘‘three-dimensional’’ dam would be 
considered adequately stable. 

Lowest shear-friction factors in a ‘‘three- 
dimensional”’ straight gravity dam do not 
occur at the base of the maximum section, 
but are instead located on the inclined 
abutment planes. For Bhakra Dam, the 
lowest shear-friction factors on abutment 
planes, for the loading conditions pre- 
viously described, were 4.23 for the hinged 
structure, and 3.99 for the monolithic dam. 
For the cantilever section, the factor at 
the same location was 6.73. These factors 
occur at a height of about 350 ft above the 
lowest foundation of the dam. Three- 
dimensional behavior, therefore, not only 
indicates the sufficiency of a thinner sec- 
tion, but also the favorable adjustment of 
stability factors at various locations in the 
dam. 

Another interesting feature included in 
these analyses was the effect of the longi- 
tudinal contraction-joint grouting program 
on the vertical stresses in the dam. The 
result was a non-linear distribution of 
these stresses, which seems to corroborate 
the results obtained from strain meters 
embedded in Shasta Dam and other grav- 
ity structures. 


G. S. SaRKARIA, J].M. ASCE 
Engineer, International 
Engineering Co. 
San Francisco, Calif. 
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Pittsburgh Convention—A Success 


For the second time since 1881 an An- 
nual Convention of the Society has been 
held away from the headquarters city, 
New York. Our Pittsburgh Section was 
the host—a gracious and generous host, 
too—for an outstanding week-long con- 
vention centered in the Penn-Sheraton 
Hotel on Mellon Square. More than a 


President Enoch Needles (right) congratu- 
lates Mason Lockwood on his inauguration 
as 88th President of ASCE. 


Hon. David E. Lawrence, mayor of Pittsburgh, signs document 
proclaiming Convention week to be Civil Engineers Week. 
Looking on are President Lockwood; Park H. Martin, Hon. M. 
ASCE and general chairman of Convention; 
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hundred members of the Section served on 
the Annual Convention Committees, of 
which Park H. Martin, Hon. M. ASCE, 
was general chairman. 

The Convention opened on Monday, 
October 15, and continued through 
Friday, October 19, with sessions of the 
Board of Direction, and meetings of up- 
ward of 70 committees of Technical 
Divisions, the Department of Conditions 
of Practice, and committees dealing with 
special tasks held both before and after 
these dates. 

The attendance reached 1,650, which 
included several hundred students and 
their Faculty Advisers. The presence of 
members from China, Japan, the Philip- 
pine Islands, Hawaii, Italy, Panama, 
Venezuela and, of course, Canada, Alaska, 
and the 48 states is indication of the 
widespread interest in the Convention. 


Official Welcome to Pittsburgh 


The Hon. David L. Lawrence, three- 
term mayor of Pittsburgh, declared by 
official proclamation the week of the con- 
vention to be Civil Engineers Week. In 


mittee. 


and Sara-ann 


his welcoming address he reminded his 
listeners that Pittsburgh was “‘discovered”’ 
by a surveyor—an engineer, who became 
the first president of the United States. 
What Pittsburgh is today, he said, is due 
to the work of civil engineers. What 
has been accomplished in relieving traffic 
congestion, reducing smoke, disposing of 
municipal waste, reducing flood damage, 
and providing off-street parking, bridges, 
highways, tunnels, and fine 
buildings has brought about a renaissance 
in Pittsburgh, in large part the work of 
civil engineers. Pittsburghers have reason 
to be proud of the fact that their civic 
and industrial leaders have accomplished 
so much, in face of the recommendation of 


express 


a well known planner who stated years 
ago, ‘‘all you can do with Pittsburgh is to 
abandon it.”’ 

During the Convention more than 200 
papers of broad technical and professional 
interest were presented in the thirteen 
Technical Division and Department of 
Conditions of Practice sessions. The 
capable chairman of the technical pro- 
gram was Carl B. Jansen, M. ASCE. 


Lance, J.M. ASCE, member of Registration and Information Com- 
Proclamation—presented by Allegheny Conference on 
Community Development—was prominent in a window display 
featuring the work of civil engineers. 


BURGIE 
uneurpansed planned achievements 
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Each session was arranged by a Division 
program chairman, and each had a pre- 
siding officer and a monitor. At break- 
fast each day these authors, chairmen, 
presiding officers, and monitors for the 
day’s sessions met together to co- 
ordinate their day’s work to assure smooth 
operation under the guiding hand of 
Wilfred Bauknight, vice-chairman of the 
technical program committee. Authors’ 
breakfasts are now standard Convention 
procedure, and very useful they have 
proved to be. 


Highway Building 


Papers by experts on the rebuilding 
of the Convention city constituted an im- 
portant part of the technical program. 
Of major interest, also, was an excellently 
coordinated nine-part symposium, en- 
titled “‘Expressway Problems Unlimited,” 
put on by the Highway Division under 
the guidance of James W. McKnight. 

At a joint luncheon of the Highway, 
Soil Mechanics and Foundations, and 
Surveying and Mapping Divisions, Rex M. 
Whitton, M. ASCE, president of the 
AASHO, extolled the multi-billion-dollar 
Federal-aid highway bill as one that ‘‘un- 
doubtedly will go down in our history 
books as the most forward-looking and far- 
reaching legislation ever enacted in this 
nation.”’ At this luncheon Bertram D. 
Tallamy, M. ASCE, chairman of the 
New York Thruway Authority, just 
named by President Eisenhower to be- 
come new Federal Highway Adminis- 
trator, was introduced. Mr. Whitton told 
the meeting, ‘‘Mr. Tallamy is the best man 
in the United States for the job. There is 
none better.’’ Earlier in the week the 
ASCE Board of Direction had telegraphed 
to the President and to Secretary Weeks 
approving and commending the appoint- 
ment of Mr. Tallamy. 


Nuclear Power in Our Future 


A variety of phases of the production of 
electric power from nuclear reactors, the 
disposal of atomic waste, and the design 
of containment structures for power re- 
actors were on the programs of several 
Divisions. General interest in atomic 
power was evidenced by the four-bus- 
load inspection party that viewed the 
60,000-kw nuclear power plant—the first 
full-scale atomic power station in the 
country—which is under construction for 
the AEC and the Duquesne Light Com- 
pany at Shippingport, Pa., 35 miles west 
of the city. 

An “Appraisal of Atomic Power”’ was the 
subject of a luncheon address, by C. V. 
Roseberry, manager of the Westinghouse 
Electric Corporation’s commercial atomic 
power activities. Mr. Roseberry pointed 
out that, in spite of the current great and 
world-wide activity in nuclear energy, 
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Top officers of ASCE (left to right in upper view) are Norman Moore, Vice-President, 


Zone III; Francis Friel, Vice-President, Zone II; 


Mason Lockwood, President; Enoch 


Needles, Past-President; Glenn W. Holcomb, Vice-President, Zone IV; Frank A. Marston, 
Vice-President, Zone I; and Executive Secretary William H. Wisely. Bottom photo shows 
big delegation from Texas Section, which flew to Pittsburgh to see Mason Lockwood 


inaugurated as the first President of the Society from their state. 


Mr. Lockwood (holding 


the flag) is flanked on his right by his charming wife, Past-President Needles, and Fxecutive 


Secretary Wisely. 


“King Coal and Queen Oil are not even 
close to abdicating their thrones.’”” When 
and where atomic energy will be competi- 
tive with conventional sources of power, 
he said, no one can say yet; not until we 
have had operating experience with full- 
scale reactors. Great Britain’s Calder 
Hall atomic energy plant, he noted, has 
just begun producing power (page 85) 
Mr. Roseberry directed attention to the 
fact that about one-half the present high 
cost of an atomic plant involves civil 
engineering work. 


Three informative Convention articles 
on the Shippingport Plant appeared in the 
October issue, and Mr. Roseberry’s 
address is scheduled for early publication. 
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Civil Construction by Corps of 
Engineers 


Many speakers represented the Corps of 
Engineers, the U. S. Bureau of Public 
Roads, the U. S. Public Health Service, 
the Atomic Energy Commission, and the 
states of Delaware, Missouri, and Penn- 
sylvania. Others were engineer officials 
of industrial corporations and partners in 
consulting offices. From the Corps of 
Engineers came Maj. Gen. Emerson C. 
Itschner, M. ASCE, Chief of Engineers, 
who addressed the Civil Works Luncheon 
sponsored jointly by the Construction, 
Hydraulics, and Waterways and Harbors 
Divisions. To emphasize the character 
of the civil works conducted by the Corps, 
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C. V. Roseberry (left-hand view), of Westinghouse Corp., ex- 
plains operation of a scale model of the fuel element core of a 
In photo at right, General Itschner, Chief of 


nuclear reactor. 


General Itschner pointed out that ‘‘At this 
Convention . . . Corps personnel are pre- 
senting papers before six different Divisions 
—25 papers in all—covering such varied 
topics as military bridging, navigation 
facilities, Arctic transportation, hurri- 
canes, flood control, stilling basins, grout- 
ing, cavitation, and public organizations.” 
He added that the Corps encourages its 
engineers to become ASCE members and 
to take active part in its program. Speak- 
ing on the subject, ‘‘Tomorrow’s Demands 
Will Be Greater,’’ he emphasized that 
“our nation possesses tremendous but 
undeveloped engineering 
talent . . . Our most serious problems are 
not technical ones . . . Engineering is more 
than . . . plans, specifications and field 
work.”’ 
mands of tomorrow, he concluded that 
“The engineering profession must be, 
more than it has been, a full participating 


resources of 


In order to meet the greater de- 


member in all aspects of modern society.” 


The Earth Satellite 


What is, the much publicized earth 


In view at left W. H. Williams, chief surveyor of the Hydro Electric 
Power Commission of Ontario, Toronto, discusses Ontario's 
survey program for St. Lawrence project. Highway Division 
group (shown at right) includes Bertram Tallamy, new Federal 


satellite made of? How is it to be 
How long will it stay aloft? 
How big and how heavy is it? What in- 
strumentation will it carry? Answers to 
these and similar questions were given in 
words and illustrations by James S. 
Kirkpatrick, whose firm is engaged in 
fabricating the satellite, in a paper pre- 
sented before the Construction Division. 
Watch for this article in a coming issue. 


launched ? 


How to Get Good Public Relations 


A symposium on “The Civil Engineer 
and his Public Relations,’ headed by 
ASCE Vice-President Frank Weaver, 
retiring chairman of the Department of 
Conditions of Practice, attracted much 
attention. For five years ASCE has en- 
joyed and appreciated the services of 
Charles M. Bayer, public relations con- 
sultant. As one of the panel he pointed 
out that public relations is neither sinister 
propaganda nor magic. Instead it “‘is 
an effort to earn the appreciation of folks 
and to develop and maintain that appre- 


ciation . . . so that they will hold you in 


of the AASHO. 


Engineers, expresses pleasure that 25 engineers of the Corps 
are presenting papers at the Convention. 
H. E. Sprague, C. M. Wellons, and Col. R. E. Smyser. 


With him are Col. 


high esteem when they know the facts.” 
Some Local Sections have effectively told 
newspaper editors and broadcast directors 
what civil engineering has done for their 
community. Editors are becoming eager 
to record engineering accomplishments. 
“When all 74 Local Sections are seized 
with an ecstacy .... to shout out the story 
of civil engineering to newspaper editors, 
the result will be a pleasing reward to the 
profession for the time and effort devoted.” 

Philadelphia Section President V. G. 
Thomassen told an amazing story of what 
his Local Section is accomplishing to- 
ward bringing engineering works to 
favorable public notice. In a forthcoming 
Civi_ ENGINEERING article, Mr. Thomas- 
sen will outline the Section’s public rela- 
tions program and the resultant rewards. 

One of the rewards of understanding 
the needs of a newspaper editor was a full 
first page in the Pittsburgh Sun-Tele- 
graph's 8-star edition for October 18, 
which extolled the Convention and the 
contribution of civil engineers in words 
and pictures. 


Highway Administrator; E. H. Karrer, chairman of the executive 
committee of the Highway Division; and Rex M. Whitton, chief 
engineer of the Missouri State Highway Commission and president 
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Upward of 50 Technical Division committees met before, during, 
and after the Convention to plan their year’s work. Here is the 
Highway Division's Committee on Geometrics of Highway Design. 
Seated, left to right, are R. L. Fisher, D. W. Loutzenheiser, and 
C.H. Lang; standing are E. F. Passarelli and M. J. Madigan. 


Awards and Installations 


At the Annual Business Meeting, on 
October 17, Executive Secretary Wisely 
called attention to the Board of Direction’s 
Annual Report, distributed to those in 
attendance this year in an attractive new 
dress. He said that as soon as the detailed 
financial statement has been completed, 
certified and printed, copies of the inform- 
ative report, complete with the financial 
statement, will be mailed to every member 
of the Society. ‘‘While the report chron- 
icles only one year of accomplishment in 
the Society’s second century of service,” 
he stated with certainty that ‘‘these 
accomplishments are the product of years 
of devoted effort and application by 
thousands of ASCE members.” 

Outgoing President Enoch R. Needles 
made a brief report of his year of steward- 
ship. “I was proud of my Society when I 
took office,”’ he admitted. ‘After twelve 
months, my pride. . . is beyond all bounds 
and words of expression. Your Board of 
Direction, your Executive Secretary and 
his staff, your Local Section officers, and 


In right-hand photo Admiral Ben Moreell accepts John Fritz Medal 
Pr2sident Lockwood and Past-Presi- 


from Past-President Terrell. 
dent Glidden look on approvingly. 


the heads of all your Divisions and com- 
mittees are all wonderful workers in your 
behalf . . . Thanks to them and to your 
members, our Society was never sounder, 
healthier, or more productive. 

“During the year I have been privileged 
to meet with representatives of over 60 of 
our Student Chapters and 25 or 30 of our 
Local Sections from Maine to California, 
and from South Dakota to Alabama. I 
have met with our Sections in Puerto Rico, 
Hawaii, and Mexico City. If our Society 
is not in a strong and increasingly healthy 
condition, I have met with the wrong 
people.” 

In a colorful ceremony the winners of 
the awards and prizes for superior con- 
tributions to the Society’s publications 
were presented by Publication Committee 
Chairman Samuel B. Morris to President 
Needles, who conferred the several coveted 
honors upon them. These awards and 
the names of the recipients were published 
in the October issue. Because of the 
inability of Dr. Serge Leliavsky, M. ASCE, 
of Egypt, to be present to receive his 


award in person, arrangement had been 
made with the British Institution of 
Civil Engineers~to present the J. C. 
Stevens Award to him during a pro- 
fessional visit to London. This was done 


at a special meeting of the Institution on 
September 14 (page 76). 


Convention spark-plugs, Park H. Martin 
and Car! B. Jansen, and tireless hostesses, 
Mrs. Park H. Martin and Mrs. George W. 
Richardson, were responsible for smooth- 
running Convention operations. 


Over 300 students and Faculty Advisers from 30 engineering 
schools attended the Convention. 


One of the big groups was a 


delegation of seniors from Cooper Union in New York City. 
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The Weather 


PITTSBURGH 


Sun- Telegraph 


8-STAR 
EDITION 


New ASCE Head Lauds 
‘Eminence in Engineering 


Anxiety Felt 
Over ‘Bids’ For 
Young Talent 


High Distinction 


“Pittsburgh Sun-Telegraph’”’ put out a special 8-Star Edition to mark the Convention. 


In an equally solemn ceremony the nev 
officers for 1957 were inducted. Installed 
as Vice-Presidents to serve for two years 
were Francis S. Friel, of Philadelphia, and 
Norman R. Moore of Vicksburg, Miss. 
Six new Directors were also inducted into 
office, each for a three-year term. They 
are Randle B. Alexander, Austin, Tex.; 
E. Leland Durkee, Bethlehem, Pa.; 
Clinton D. Hanover, Jr., New York City; 
William J. Hedley, St. Louis; Finley B. 
Laverty, Pasadena; and Howard F 
Peckworth, Chicago. 

A high point in the morning session 
Pipeline 
Division, which grew out of the Construc- 


was the inauguration of the 


tion Division’s Committee on Pipelines. 
Eldon V. Hunt, M. ASCE, Alberta, 
Canada, was named chairman of the 
executive committee of the new Division, 
and J. B. Spangler, its secretary. 


President Lockwood Installed 


Mason G. 
Houston, Tex., 


Lockwood, of 
carefully 
documented inaugural address before a 


President 
presented his 
standing-room-only audience. His ad- 
dress, which is of interest to every member 
of the Society, is reproduced in its en- 
tirety in this issue. Among the numerous 
points he keynoted as parts of his plan of 
action for ASCE during the coming year, 
he said, “There is concern {among our 
Section officers] which I share, over the 
inadequate compensation received by the 
vast body of engineers and engineering 
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educators with from five to fifteen years of 
experience, whose income has not kept 
pace with everything around them.” 
The basis of his address was a question- 
naire to all Section officers. As might be 
expected, a big delegation from the Texas 
Section flew in to greet the first President 
of ASCE from Texas and to attend his 
inauguration. 

At the Annual Membership Luncheon 
on Wednesday the Society’s highest and 
most coveted honor, that of honorary mem- 
bership, was conferred on five members: 
George W. Burpee, Albert Haertlein, 
Gen. Thomas M. Robins, Ole Singstad, 
and Ralph B. Wiley. Featured luncheon 
speaker was I. W. Wilson, the engineer 
president of the Aluminum Company of 
America, who discussed the responsibility 
of the engineer to his community. He 
cited his own city of Pittsburgh to show 
that engineers are and can be successful 
in civic life. 
ment could have been accomplished with- 
out the skill of the engineering profession,’ 
“Certainly the dramatic 
changes that have taken place here are 


“Very little of our redevelop- 


he asserted. 


tributes to the vision of many of our lead- 
Wilson added, 
“they are also monuments to the pro- 
fessional engineers who—both in public 
and private capacity—contributed their 
talent to transform ideas into reality.” 

At the Society’s banquet Admiral 
Ben Moreell, Hon. M. ASCE, chairman of 
the Board of the Jones and Laughlin Steel 


ing citizens, but,’’ Mr. 


Corp., received the John Fritz Medal, 
awarded jointly by the four Founder 
Societiés. The award was made for 
Admiral Moreell’s achievements as a 
“distinguished engineer and noted officer, 
builder of Naval works in war and in 
peace, eminent industrialist and civic 
leader, devoted servant of church and 
country.” 


Student Participation 


Upward of 300 students from 30 Student 
Chapters attended the convention. Spe- 
cial housing facilities and privileges were 
provided by the Student Activities Com- 
mittee, headed by Prof. John W. Graham, 
Jr., A.M. ASCE, recently named as vice- 
president of Cooper Union. Ina morning- 
long conference on Thursday, an impres- 
sive panel of five practicing engineers ad- 
dressed the students on the live subject of 
“The Next Five Years” from the viewpoint 
of men prominent in public works, in 
construction, in consulting practice, in 
education and research, and in industry. 
Past-President Needles and President 
Lockwood addressed the students at 
luncheon, after which they separated to 
take part in one of three field trips to 
nearby industrial and civic de- 
velopments. On Friday a _ score of 
Faculty Advisers met in all-day session to 
develop programs of Chapter activities for 
the coming year, and to hear from Execu- 
tive Secretary Wisely, and his staff assist- 
ant, Allen P. Richmond. 


inspect 


Ladies Entertained 


The ladies were included with their men- 
folk in several brilliant social affairs. In 
addition, while the men were involved 
in more technical activities, the ladies en- 
joyed their own program arranged by 
their gracious Pittsburgh hostesses. In 
charge of the women’s activities were the 
indefatigable Mrs. George S. Richardson 
and Mrs. Park H. Martin. A visit to the 
University of Pittsburgh’s “Cathedral of 
Learning,”’ a luncheon at the University 
Club and another at the Longue Vue 
Country Club, a Cinerama matinee, and a 
boat trip on the three rivers rounded out a 
program that the visiting ladies will 
remember with pleasure for a long time. 

Literally hundreds of members con- 
tributed of their time and talents for more 
than a year to make the Convention 
possible and then to run it without visible 
hitch. To these modest men the Society 
is greatly indebted. Special thanks go 
to Park H. Martin, general chairman; 
to Prof. F. T. Mavis, his vice-chairman; 
to Director George S. Richardson, in 
whose district and city the Convention 
was held; and to Elio D’Appolonia, 
president of the Pittsburgh Section. 

Most of the pictures here shown were 
taken by Paul A. Parisi, J. M. ASCE, 
editor of ASCE Technical Publications. 


November 1956 ¢* CIVIL ENGINEERING 


2 
4 


New Board of Direction in session in Pittsburgh has full agenda of 
work. Seated (beginning left and proceeding clockwise around 
table) are: Executive Secretary William H. Wisely; President 
Mason Lockwood; Past-President W. Roy Glidden; Director 
Carey H. Brown; Director Mason C. Prichard; Director Howard 
F. Peckworth (behind Lockwood); Director R. Robinson Rowe 
(N. G. Neare); Director Graham P. Willoughby (behind Prichard); 


Randle B. Alexander; Director Clarence L. Eckel; Vice-President 
Francis S. Friel; Vice-President Norman R. Moore; Director 
Frederick H. Paulson; Vice-President Glenn W. Holcomb; 
and Vice-President Frank A. Marston. Standing, left to right, 
are: Director Louis E. Rydell; Director Lawrence A. Elsener; 
Director Robert H. Sherlock; Director John P. Riley; Director 
William J. Hedley; Director E. Leland Durkee; and Director 


Treasurer Charles E. Trout; Director Jewell Garrelts; Past- 
Director Don M. Corbett; Director 


President E. R. Needles; 


A full agenda faced the Board of Direc- 
tion at its meetings at the Penn-Sheraton 
Hotel, Pittsburgh, during the Annual 
Convention. Some of the more important 
actions taken by the Board are briefed 
here. 


Conventions and Meetings 


Conventions. An ASCE Convention is 
scheduled for Chicago February 24-28, 
1958, with headquarters in the Hotel 
Sherman. A Convention is also planned 
for Los Angeles, February 8-13, 1959, with 
headquarters in the Hotel Statler. The 
Hotel Cleveland has been selected as head- 
quarters for the Cleveland Convention, 
which is being held May 4-8, 1959. 

Local Section Conferences. A new pro- 
cedure is scheduled for Local Section Con- 
ferences in 1957. Instead of meeting dur- 
ing Convention week, the conferences will 
be held in four places next year in con- 
junction with: 

1. The Pacific Southwest Council, 
San José, Calif., April 30-May 1, 1957. 

2. The Pacific Northwest Council, 
Walla Walla, Wash., April or May 1957. 

3. The annual meeting of the District 
3 Council, or the New England Council. 

4. The annual meeting of the District 7 
Council. 


The Committee on Conditions of Practice 


will meet in Cincinnati, Ohio, August 


Finley B. Laverty. 


What the Board Did at Pittsburgh 


10-11, 1957, in conjunction with the an- 
nual meeting of the District 9 Council and 
a meeting of the Executive Committee of 
the Board of Direction. 

The Technical Procedures Conference is 
scheduled for Oklahoma City, April 12-13, 
1957. 

Meetings of the Executive Committee of 
the Board are set as follows: 

1. Mobile, Ala., with the Alabama 
Section, December 7, 1956. 

2. Walla Walla, Wash., with the Pa- 
cific Northwest Council, April or May, 
1957. 

3. Cincinnati, Ohio, with the District 9 
Council and the Committee on Conditio~s 
of Practice, August 9, 1957. 


Federal Highway Administrator 


Telegrams were sent to President Eisen- 
hower and Secretary of Commerce Weeks, 
approving and commending the appoint- 
ment of Bertram D. Tallamy, M. ASCE, 
as Federal Highway Administrator. See 
the ‘“‘News Briefs’’ department of this 
issue for more details of Mr. Tallamy’s 
appointment. 


Committee on Conditions of Practice 


On recommendation of the Committee 
on Conditions of Practice, of which Vice- 
President Frank Weaver is chairman, the 
Board took the following action: 
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Directors Clinton D. Hanover and George S. 
Richardson were absent when the photo was taken. 


1. Authorized the production of a bro- 
chure about the civil engineering profes- 
sion, to be prepared by the Committee on 
Engineering Education, with the intent of 
interesting and informing junior and 
senior high school students, and their 
teachers and parents. 

2. Named an educator to the ASCE- 


AGC Joint Cooperative Committee 


3. Approved appointment of a_ task 
committee of five members, including rep- 
resentation from the Committee on Pro- 
fessional Practice and the Committee on 
Professional Conduct, to formulate a state- 
ment of principles of professional practice. 
It is intended that these principles, when 
prepared and approved, shall supplement 
the Code of Ethics. 


4. Endorsed in principle the proposal 
of the Committee on Salaries for the estab- 
lishment of a continuing Salary Index, to 
be maintained and published under the 
guidance of the Committee on Salaries. 


5. Approved the appointment to the 
Committee on Professional Practice of 
four non-Board members. This action will 
expand the Committee to nine members, 
including the contact member from the 
Board. 
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6. Adopted as a minimum standard 
program for the Department of Conditions 
of Practice at all Conventions, at least 
one luncheon, during which no other Con- 
vention activity will be scheduled, and one 
additional session. 


Prizes and Awards 


Research Prizes 


The 1956 Research Prizes were awarded 
to 

1. Fred Burggraf, M. ASCE, direc- 
tor of the Highway Research Board, 
Washington, D. C., in recognition of his 
outstanding contributions to knowledge 
through the administration of research in 
highway engineering and construction 
materials. 

2. Chester P. Siess, M. ASCE, re- 
search professor of civil engineering at the 
University of Illinois, in recognition of out- 
standing contributions to knowledge 
through his research on reinforced con- 
crete slabs. 

3. Vinton W. Bacon, M. ASCE, execu- 


tive officer of the California State Water: 


Pollution Control Board, Sacramento, 
Calif., in recognition of achievements in 
applied research on waste water reclama- 
tion, pollution, and water quality. 


Daniel Mead Prizes 


The Daniel Mead Prize for Junior 
Members was awarded to Robert A. 
Schaack, J.M. ASCE, Burbank, Calif., for 
his paper on ‘‘Responsibilities of the Archi- 
tectural Firm and the Engineering Firm 
on a Cooperative Undertaking.”’ 

The Daniel Mead Prize for Students 
was awarded to James M. Anderson, of 
Swarthmore College, for his paper, ‘Ethics 
of the Senior in Making Commitments with 
Prospective Employers.”’ 


Harza Latin-American Junior Member 
Award 


In 1945, the late L. F. Harza, M. ASCE, 
presented $1,600 to the Society, with the 
request that the fund and the income from 
it be used to pay the entrance fee, first 
year’s dues as a Junior Member, and the 
cost of a Society badge to a qualified 
young graduate of a Latin-American Uni- 
versity. The seventh award has been 
granted to José Luis Arizti Garay, a 
graduate of the School of Engineering of 
the University of Mexico. 


Publications Policy 


The advent of Division Journals caused 
the Committee on Publications to recom- 
mend a restatement of policy with respect 
to the publications of the Society. This 
statement of basic publication policy, as 
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approved by the Board, will be published 
in the December issue. 


Engineering Center 


A Task Committee on the Engineering 
Societies Center was authorized by the 
Board at its July 10 meeting. The com- 
mittee consists of Past-President Daniel 
V. Terrell (chairman), G. W. Burpee, C. 
B. Molineaux, Past-President R. E. Dou- 
gherty, F. A. Marston, and Director J. P. 
Riley (contact member), with W.H. Wisely 
to serve as secretary. Messrs. Terrell, 
Burpee, and Molineaux are ASCE’s repre- 
sentatives on UET. 

United Engineering Trustees has auth- 
orized $40,000 and the American Institute 
of Chemical Engineers $10,000 for a pre- 
liminary study by a firm of architects and 
engineers of the relative costs and ad- 
vantages of: (1) Remodeling the present 
Engineering Societies Building; (2) con- 
structing a new building on the same site; 
or (3) building on another mid-town site. 

Negotiations with the AIChE, looking 
toward that Society’s membership in 
UET, are underway. 


Pilot Survey of Engineering Profession 


An appropriation not to exceed $15,000 
was approved for the pilot survey of the 
civil engineering profession, to be made by 
the Society’s Task Committee on Engineer- 
ing Education. 

The Board also endorsed the joint 
ECPD-EJC survey of the whole engineer- 
ing profession, and voted a sum not to 
exceed $10,000 toward the $50,000 fund 
needed for the preliminary work on this 
profession-wide survey. 


Engineers Joint Council 


The Board announced its approval of 
the application of the American Society of 
Heating and Air-Conditioning Engineers 
(ASHAE) for constituent membership in 
EJC. 

ASHAE was founded in 1894 and is in- 
corporated in the State of New York. A 
majority of its 6,360 voting members meet 
the requirements of the EJC Constitution. 
In addition, as of January 1, 1956, it also 
had 3,938 non-voting members. 


Voluntary Fund 


The Board appointed a standing com- 
mittee of its members to act as trustees of 
the Voluntary Fund to explore all proper 
uses of it and to report to the Board. The 
Voluntary Fund was established in 1947, 
and consists of voluntary contributions 
from members to establish a dependable 
cash reserve to be used for purposes deter- 
mined by the Board. In 1952 about 
$9,900 of this Fund was used for organiza- 
tion expenses of the Centennial Conven- 
tion in Chicago. At the end of the fiscal 
year the Fund stood at $66,500. 


Highway Division 

The Highway Division’s Executive 
Committee was authorized to explore the 
establishment of a working liaison with 
the American Association of State High- 
way Officials. 


Engineering Manpower Commission 


The Board received a report from the 
Society’s representative on EJC’s Engi- 
neering Manpower Commission, Past- 
President Gail Hathaway. The report 
will appear in a subsequent issue. 


Convention Policy and Practice 


On the recommendation of the Task 
Committee on Convention Policy and 
Practice the Board approved: 

1. A survey, to be conducted by the 
Executive Secretary, of potential exhibi- 
tors to determine the extent of their in- 
terest in participating in exhibitions during 
Society conventions. All the exhibit space 
scheduled for the Annual Convention, to 
be held in New York in October of 1957, 
has been reserved. 

2. An appropriation not to exceed 
$5,000 to cover authorized overhead ex- 
penses in connection with the 1957 con- 
ventions. 


ASCE Budget 


The 1957 operating budget, totaling 
$1,358,761, was approved. 


Shortridge Hardesty Memorial 
Resolution 


The great loss to the Society and to the 
engineering profession in the death, on 
October 15, of Shortridge Hardesty, Hon. 
M. ASCE, was recorded, and expressions 
of sympathy were transmitted to his 
family. 


Appreciation to Convention Personnel 


The Executive Secretary was directed to 
transmit appropriate expressions of thanks 
and appreciation to all committees and in- 
dividuals who contributed to the outstand- 
ing success of the Pittsburgh Convention. 


ASCE MEMBERSHIP AS OF 
OCTOBER 9, 1956 


Members be . 9,263 
Associate Members . .12,109 
Junior Members .17,570 
72 
Honorary Members. . . . 46 

Total . 39,060 


(Oct. 10, last year .38, 254) 
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Committees of Mid-South Section mem- 
bers are already deeply involved in the 
Society’s Spring Convention, which will 
be held in Jackson, Miss., February 18-22, 
with the Section as host. As the capital 
of the state, as one of the historic cities 
of the South, and as the center of a fast- 
growing industrial area, Jackson is an 
ideal convention city. We are promised, 
too, that February temperatures there are 
mild, with a strong feeling of spring in the 
air. 

Established as the capital in 1821, 
Jackson was first named LeFleur’s 
Bluff, after an early keel-boat trader, but 
the name was soon changed to Jackson in 
honor of Andrew Jackson, popular military 
hero of the day. During the War be- 
tween the States most of the city was 
destroyed as an incident in the Vicksburg 
Campaign. Recovery was slow, and by 
1900 the population did not exceed 7,000. 
Today, only 56 years later, the popula- 
tion is 122,000, much of this growth 
having been concentrated in the decade 
between 1940 and 1950. Some 60 new 
plants have been built there in the past 
decade. 

Today Jackson is called the cross- 
roads of the South. It is located on three 
major highways (U. S. 49, 51, and 80), 
and is serviced by two railroads (the 
Illinois Central System and the Gulf, 
Mobile, and Ohio Railroad Co.) and two 
airlines (Delta Air Lines and Southern 
Airways). Four major hotels—including 
the Heidelberg, official Convention head- 
quarters—assure ample accommodations 
for the visiting engineers. 

There is much to see in the city and its 
surrounding area. Probably of greatest 
interest to engineers will be the extensive 
installations of the Corps of Engineers 
Waterways Experiment Station, which 
include a model of the Mississippi River 
Basin, largest of its kind in the world. 
The city itself is notable for Battlefield 
Park, which contains original fortifications 
and cannons, and the Old Capitol, City 
Hall, and the Governor’s Mansion, all 
over 100 years old. There will also be 
opportunities to see the ante-bellum homes 
in Natchez, the Vicksburg National Mili- 
tary Park, and a section of the famous 
Natchez Trace parkway. 

Another drawing card is the proximity 
of the Mississippi Gulf Coast, called the 
“Riviera of America.’’ This semi-tropical 


playground offers the longest known 
artificial beach (subject of a Knoxville 
Convention paper) and all the recreational 
attractions of a modern seaside resort. 
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Plans for Jackson Convention Pushed 


Those seeking a quieter vacation will 
be lured by the scenic beauty, historic 
landmarks, and restful climate of the 
Deep South. The ‘Seven Cities by the 
Sea’’—Pascagoula, Ocean Springs, Biloxi, 
Gulfport, Long Beach, Pass Christian, 
and Bay St. Louis—offer the finest pos- 
sible accommodations at surprisingly 
moderate rates. 

Planning for the Jackson Convention 
is under the general supervision of Syd- 
ney W. Chandler, of Biggs, Weir and 
Chandler, Jackson. The many details are 
being resolved by numerous committees 
with representation from all over the 
Mid-South Section, which takes in the 
states of Mississippi, Arkansas, and the 
Memphis Area in Tennessee. The Tech- 
nical Program Committee is headed by 
W. J. Turnbull, of the Waterways Ex- 
periment Station in Vicksburg. Although 
several details of the technical program 
remain to be completed, the information 
now available promises numerous varied 
and significant sessions. The full pro- 
gram will be published in a later issue. 

The Department of Conditions of 
Practice will have two sessions with em- 
phasis on youth. Glenn W. Holcomb, 
ASCE Vice-President for Zone IV and 
chairman of the Department of Conditions 
of Practice, will preside. Elmer K. 
Timby, of the New York firm of Howard, 
Needles, Tammen and Bergendorf, will 
be moderator for a panel discussion on 
“How to Attract Suitable High School 
Students to the Civil Engineering Pro- 
fession,” 


The Hydraulics Division is scheduling 
five technical sessions, and its Committee 
on Research plans a session on Hydraulic 


Research for Large Dams. Among other 


. papers on spillways and outlet works will 


be one by Rex A. Elder, of the Tennessee 
Valley Authority, Norris, Tenn., and 
Fred R. Brown, of the Corps of Engineers, 
Vicksburg. A session on Aerated Flow 
Research will include a paper by Lorenz 
G. Straub, of the University of Minnesota, 
Minneapolis, Minn. A_ valuable con- 
tribution, entitled ‘‘Wind Field and Sur- 
face and Bottom Stresses,’’ will be pre- 
sented by Garbis A. Keulegan in the 
session on Tidal Hydraulics. 

The Structural Division will also 
have several interesting sessions, including 
a program sponsored by the Committee on 
Bridge Loadings. Prof. R. B. Peck, of the 
University of Illinois, will present a paper 
on soil pressures on bridge abutments 
and retaining walls, and J. M. Biggs, of 
Massachusetts Institute of Technology, 
will give a paper on vibration in single- 
span bridges. 

Highway Division sessions will cover 
problems of highway planning, the ex- 
panded highway program, and control 
of access. There will also be several 
sessions and a luncheon under sponsorship 
of the new Pipeline Division. The Sani- 
tary Engineering, Soil Mechanics, and 
Waterways and Harbors Divisions are 
among the other Divisions with interesting 
programs on the agenda. 


Entertainment for the ladies will include 
a special luncheon and tour of Jackson on 
the 19th, a tea at the Governor’s Mansion 
on the 20th, a visit to the Vicksburg 
battle ground on the 2lst, including a 
luncheon at the famous Old Southern Tea 
Room, and finally a joint visit with the 
men to the Waterways Experiment 
Station. 


Ray 


Spacious and beautiful Jackson, the Society's Spring Convention city, combines Southern 


landmarks with modern industrial development. 


This shows the City Hall and Gardens. 
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His Excellency, President Adolfo Ruiz 
Cortinez of Mexico, addressed 200 repre- 
sentatives of engineering societies from 
sixteen North, Central, and South Ameri- 
can countries in attendance at the Fourth 
Convention of the Pan-American Union of 
Engineering Societies (UPADI) held in 
Mexico City, October 8-12. ‘‘The people 
and the government of Mexico,’’ President 


Cortinez said at the opening session on 
October 8, ‘note with deep satisfaction 
that the social problems of the people of 
the Americas will receive the preferential 


President Cortines, of Mexico (hand raised) addresses Fourth Convention of UPADI in 
With him are Communications Secretary Walter C. Buchanan; Carlos 
Ulloa, director, Federal Electricity Commission; Miguel A. Mantilla, presiding officer of 
the convention; Eduardo Chavez, secretary of Hydraulic Resources; Hector Cassigne, 


Mexico City. 


Mexico City Is Host to 


attention of this engineering Congress.”’ 
He observed that technology and science 
must possess a social and human spirit, 
not merely search for scientific solutions 
The keynote of the Con- 
gress was the opportunity and the re- 


to problems. 


sponsibility of the engineering profession 
in each country for constructive service to 


its citizens. 


Host for the Convention was the Union 
of Mexican Associations of Engineers 
Miguel 
Mantilla, also presided over the conven- 


(UMAI) whose president, 


secretary, UMAI; and Luis Giannattasio, president of UPADI. 


Part of the U.S. delegation attending UPADI Convention includes, left to right, Mrs. 
Brandow; George E. Brandow, Mrs. Wisely; W. H. Wisely, Executive Secretary, ASCE; 
Walter E. Lobo, AIChE; Franklin Van Antwerpen, secretary, AlChE. 
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Fourth UPADI Convention 


tion. Meetings were held in the beautiful 
new building that houses the Secretariat 
of Communications and Public Works. 

The convention urged that formal 
sessions on engineering education be held 
during future UPADI conventions; that 
scholarships be made available to engi- 
neers for study in other countries; and 
that technical institutes be established for 
technicians and foremen. The need for 
organizations creating national standards 
was noted. Delegations from Canada 
and the United States were asked to secure 
adoption of the metric system in their 
respective countries. 

A round-table discussion on atomic 
energy was a highlight of the convention, 
and attracted many of the delegates. 
Dr. Clark Goodman, of the U. S. Atomic 
Energy Commission, reaffirmed his coun- 
try’s policy of sharing its knowledge of 
peaceful applications of atomic energy 
with its Latin American neighbors. 
The convention urged the Western Hemis- 
phere countries to draw up uniform legis- 
lation on atomic energy and provide for 
complete exchange of information on the 
availability of raw materials. 

At the round-table discussion of engi- 
neering education, which was conducted 
by Dean Lee H. Johnson, M. ASCE, of the 
Tulane University School of Engineering, 
the following five general areas of agree- 
ment were developed on which to base 
future activity in this field: 

1. The need to employ full-time pro- 
fessors of engineering at attractive salaries. 

2. The need to develop engineering 
education as a joint responsibility of in- 
dustry and government. 

3. The need to study basic require- 
ments in engineering curricula and facili- 
ties. 

4. The need to include a program for 
engineering educators for the next con- 
vention of UPADI. 

5. The need to form a UPADI Com- 
mittee on Engineering Education to func- 
tion between conventions. 

At the closing ceremonies, the United 
States delegation gave wrist watches to 
three Latin American engineers in recog- 
aition of their contributions to UPADI. 
Recipients were Luis Giannattasio, presi- 
dent of UPADI; Miguel A. Mantilla, 
president of UMAI; and Luis Giorgi, 
M. ASCE, U. S. alternate on the Board 
of Directors in Montevideo, 

Among actions taken by the delegates 
was the election of Uruguay, Panama, and 
Ecuador to the Board of Directors. 
Montevideo was again selected as the 
location for UPADI headquarters, and 
Montreal for the 1958 convention. 
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The following countries sent delegates 
representing the member engineering 
societies of UPADI: Argentine, Union of 
Argentine Associations of Engineers; 
Brazil, Federation of Brazilian Associa- 
tions of Engineers; Canada, Engineering 
Institute of Canada; Chile, Institute of 
Engineers of Chile; Costa Rica, College 
of Engineers of Costa Rica; Cuba, Cuban 
Society of Engineers; Ecuador, Ecuador- 
ean Society of Engineers and Architects; 
El Salvador, Salvadorian Society of 
Engineers; Guatemala, Engineering As- 
sociation of Guatemala; Haiti, Haitian 
Association of Engineers and Architects; 
Mexico, Union of Mexican Associations of 
Engineers; Panama, Society of Engineers 
and Architects of Panama; Puerto Rico, 
College of Engineers, Architects, and 
Agricultural Engineers; United States, 
Engineers Joint Council; and Uruguay, 
Association of Engineers of Uruguay. 

Among the EJC delegates were the 
following members of ASCE: President 
E. R. Needles, Past-President Gail A. 
Hathaway, Director Samuel B. Morris, 
Secretary Emeritus W. N. Carey, Exect- 
tive Secretary W. H. Wisely, J. W. Barker 


Gail Hathaway, chairman of EJC Committee on International Relations, presents wrist 


watch to UPADI Convention President Miguel A. Mantilla. 


At left is James M. Todd, 


chairman, U.S. Delegation; in right background, Stewart A. Reimel, secretary, E)C Com- 
mittee on International Relations; and at right Walter E. Lobo. 


(also President of ASME), Dr. Lee H. 
Johnson, George E. Brandow, Jacob 
Feld, Adolph Ackerman (vice-President 


Questions About ASCE Catastrophe Coverage Answered 


As of August 1 additional insurance 
benefits were made available to members 
under a new optional plan, called Cat- 
astrophe Hospital and Surgical (July 
issue, page 74). Later a circular letter, 
providing full details and enclosing applica- 
tion blanks, was mailed to the member- 
ship. In response to numerous requests 
for further information that have been 
received Smith and Sternau, adminis- 
trators of the Society’s group insurance 
plans, have made available this list of 
the questions most commonly asked, with 
their answers. 

1. Q. How does the new Catastrophe 
coverage differ from the old Hospital and 
Surgical coverage? 

A. This new coverage offers much 
broader benefits and much greater pro- 
tection than the old Hospital and Surgical 
coverage. Here is a brief outline of what 
you receive in Catastrophe Hospital- 
Nurse-Surgical Coverage: Up to $5,000 
for hospital room and board (up to $15 
per day); 75 percent of miscellaneous 
hospital expenses; 75 percent of expenses 
actually incurred for the services of a 
graduate or licensed nurse rendered in the 
hospital or in the home after hospital 
confinement; and from $5.00" up to 
$590 for surgery. 
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2. @. Who is eligible to apply? 

A. During the initial enrollment period 
(until November 1, 1956), all members 
up to age 70 may apply. After that date, 
the maximum age for applicants will be 
60 although the contract can be carried 
to age 70. 


3. Q. Can my wife and children be 
covered under the new plan? 

A. No, not at this time, but the 
Society is looking into the matter and 
dependent coverage will probably be 
offered very shortly. 


4. Q. Does Catastrophe Coverage pay 
if I have Blue Cross and/or an individual 
policy which also pays my bills? 

A. Yes, it pays in addition to and 
regardless of any other insurance you may 
carry or other source of indemnity. 


5. Q. After I have used $5,000 for some 
particular sickness, can I ever collect on 
that particular sickness again? 

A. Yes. If you have gone for a period 
of 12 months without any expense which 
would have been covered by the Catas- 
trophe coverage, then you would again 
be entitled to $5,000 for this sickness. 


6. Q@. If I had used $5,000 for one 


of the Convention) and Stewart E. Reimel, 
secretary of the EJC Committee on 
International Relations. 


particular sickness or accident, and ther 
should develop another sickness, or have 
another accident, am I entitled to $5,000 
for each sickness or each accident? 

A. Te. 

7. Q. Is this coverage limited to the 
continental United States? 

A. No, it covers you anywhere in the 
world. 

8. Q. Are airplane accidents covered? 

A. Yes, regardless of the type of flight 
or type of plane. 

9. Q. What is not covered? 

A. War, military service, pregnancy, 
mental disorders, and services rendered 
by any Federal Government hospital. 
That is all. 

10. Q. How do the Catastrophe rates 
compare with coverage which | can acquire 
on an individual basis? 

A. These rates are lower because the 
group-buying power of the Society 
affords a considerable saving to each 
member. 

11. Q. Are the rates the same for all 
ages? 

A. No. The rate varies according to 
age, and changes at ten-year intervals 
after age 50. It is believed this is the 
most equitable basis for these rates, since 
it is a recognized fact that as a person gets 
older medical expenses increase con- 
siderably. 
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SENIOR HIGH SCHOOL, GRAND ISLAND, NEBRASKA. Architect: McNett, Stanage & Company, Grand Island. General Contractor: H. S. 
Holtze Construction Company, Sioux City, Iowa. Steel Fabricator: Paxton & Vierling Steel Company, Omaha, Nebraska. 


Functional, economical “finger plan” of Grand Island 


THE STRUCTURAL STEEL FRAMEWORK NEARING COMPLETION. Starting date for the school was Octo- 
ber, 1953, and it was completed in July, 1955. Total cost of the school was $2,622,795.00. 


ake 
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1. Boys’ Gymnasium 6. Academic classrooms 
2. Girls’ Gymnasium 7. Auditorium 
3. Vocational Shops, 8. Little Theater 
Arts and Homemaking 9. Music rooms 
4. Administrative 10. Cafeteria 
5. Library 11. Kitchen 


High School again illustrates versatility of Structural Steel! 


The basic design of the new senior high school in Grand Island, 
Nebraska, consists of four “fingers,” or wings, containing class- 
rooms, radiating from a main administrative area. The “fingers,” 
which extend toward the west, are oriented at slightly different 
angles from each other in order to secure the best lighting and 
ventilating situations. And, in addition to being connected to the 
administration area, each “finger” is joined to the others by means 
of a corridor—for quick passage from one wing to another. The 
school is sized to accommodate approximately 1,400 students. All 
areas are of one-story construction. 

The unique building houses two gymnasiums, one of which will 
seat 2,600 spectators for varsity basketball games. The main audi- 
torium will accommodate 1,500 people comfortably, and the Little 
Theater can seat 300. In both, stages are equipped to handle even 
the most intricate of productions. The ultramodern cafeteria, 
which turns out 600 to 700 meals with ease during the short lunch 
period, may be converted quickly into a study hall through the 
use of motorized rolling doors. The whole effect of the school is 
one of efficiency coupled with luxury. Yet, it was built at a cost 
of only $10.96 per square foot. 

Approximately 1,017 tons of Structural Steel were used in the 
framework of the new building—contributing greatly to the econ- 
omy of construction. As is usually the case, when economy must 
go hand-in-hand with imaginative architectural ideas, Structural 
Steel is called upon. And why not? Structural Steel is versatile. 
It’s the strongest, most economical of load-carrying materials— 
effectively resists tension, torsion, compression and shear. Once en- 
closed in buildings, it lasts indefinitely, requiring no maintenance. 


USS STRUCTURAL 
STEEL 


Structural Steel may be riveted, bolted or 
welded, and may be erected in any weather. 
And since steel members are fabricated indoors, 
weather can have no effect on the quality of 
workmanship. For further details, return the 
coupon. 


UNITED STATES STEEL CORPORATION, PITTSBURGH 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 

UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


Send for this detailer’s 
| handbook now! 
United States Steel Corporation 

525 William Penn Place, Room 2801 
Pittsburgh 30, Pennsylvania 


Please send me a free copy of Hot 
Rolled Carbon Steel Shapes 
and Plates, containing weights, 
sizes, and dimensions of the com- 
plete range of structural materials. 


MiTEO GYATES 
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12. Q. Can the company cancel or 
restrict my Catastrophe Coverage after it 
is issued ? 

A. No. Your certificate cannot be 
cancelled or renewal refused as long as 
the Society’s plan remains in force, you 
retain your membership in the Society, 
or until you retire or reach age 70. 


13. Q. Are the benefits paid to the 
insured or to the hospital and the doctor? 

A. The company will pay either to the 
insured or, if the insured authorizes it, 
will pay the hospital or doctor. 


14. Q. What company underwrites the 
Catastrophe Plan? 

A. Continental Casualty Company, 
Chicago, Illinois—the same company 
which has underwritten our Income 
Protection Plan since August 1, 1949. 


15. Q. How does the new Catastrophe 
coverage affect the benefits I could re- 
ceive under the Income Protection Plan 
described on the back of the brochure? 

A. The Income Protection Plan pro- 
vides benefits whether you are or are not 
hospitalized when you are disabled by 
accident or illness. Income Protection 
is a protective padding for your income 
when you are unable to perform the duties 
of your occupation. This Plan pays you 
weekly benefits and also provides lump- 
sum payments for accidental death and 
dismemberment. Income Protection bene- 
fits are payable regardless of any other 
insurance you may carry and are also 
payable in addition to the benefits under 
the new Catastrophe Plan. 


16. Q. Is the new Catastrophe cover- 
age offered in conjunction with Income 
Protection or may it be carried separately? 

A. Members can apply for Catastrophe 
Coverage whether they are or are not 
enrolled in one of the Plans of Income 
Protection. separate certificate is 
issued to the eligible members who apply. 


17. Q. How does the new Catastrophe 
coverage affect the benefits I could re- 
ceive under the old Hospital and Surgical 
Plan? 

A. The old Hospital and Surgical 
Coverage is still available to members who 
carry Income Protection but CANNOT 
be carried at the same time as the new 
Catastrophe Hospital-Nurse-Surgical cov- 
erage. 


18. Q. How do I apply for the new 
Catastrophe coverage? 

A. Fill out the application which is 
part of the red brochure sent you and mail 
it in the enclosed envelope together with 
your check to cover your first annual or 
semiannual payment (depending on your 
choice). 
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Pritish Civil Engineers Honor ASCE Prize Winner 


Serge Leliavsky received the Society’s J. C. Stevens Award at a luncheon in London, on 
September 14, graciously arranged for him by the Institution of Civil Engineers of Great 
Britain as a gesture of good fellowship between the two societies. Dr. Leliavsky, who is a 
structural and hydraulic consultant in Maadi, Egypt, was unable to attend ASCE’s Annual 
Convention in Pittsburgh, where the other Society prizes were presented. The luncheon 
group (shown here, left to right) consisted of Prof. A. J. S. Pippard; H. J. F. Gourley; W. K. 
Wallace, president of the Institution of Civil Engineers, who made the presentation; Dr. 
Leliavsky; David M. Watson; Sir Murdoch Macdonald, now 92 and oldest living past- 
president of the Institution; and Alexander McDonald, secretary of the Institution. In 
his acceptance Dr. Leliavsky mentioned his pleasure in seeing again Sir Murdoch Mac- 
donald whom he had known in their work on Aswan Dam. 


Spokane Section Host to Irrigation Conference 


“The best yet” members of the Irriga- 
tion and Drainage Division voted their 
conference, held in Spokane, Wash., on 
September 7, with the Spokane Section as 
host. There were 83 engineers and their 
families registered, and attendance at 
each of the technical sessions ranged 
between 70 and 80. Field trips to Grand 


Coulee Dam and the Columbia Basin 
Project rounded out the program. 

Charles S. Hazen was conference chair- 
man, and C. A. Moore president of the 
Spokane Section. George N. Carter is 
chairman of the executive committee of 
the Irrigation and Drainage Division, and 
Herbert E. Prater is Division secretary. 


Head table at joint 
dinner meeting of 
Division and Spo- 
kane Section, held 
at Davenport Hotel 
shows Harry F. 
Blaney, vice-chair- 
man of the Di- 
vision’s executive 
committee; Louis 
D. Rydell, ASCE 
Director; George N. 
Carter, chairman of 
the executive com- 
mittee; and Oliver 
T. Hartwell, ASCE 
Director. 
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The addition is approximately 91 ft. x 114 ft. 
with 16 ft. x 30 ft. bays. Prestressed beams 
run the 114 ft. length, spanning 16 ft. over 
the precast columns. Prestressed channel slabs 
of 12 in. depth span the 30 feet between the 
beams at floors and roof. 


Owner: MINNESOTA RUBBER and GASKET CO., 

St. Louis Park, Minn. 

Architect: MAGNEY, TUSLER & SETTER Minneapolis, 
Minn. 

Precast concrete manufactured and erected by: PRE- 
STRESSED CONCRETE, INC., St. Paul, Minn. 


PRESTRESSED AND PRECAST 
STRUCTURAL CONCRETE 
FRAMING saved time and money for 
Minnesota Rubber and Gasket Company 


The new three story addition to the St. Louis Park, Minnesota, 
plant of Minnesota Rubber and Gasket Company is constructed 
entirely of precast concrete columns and prestressed beams, floor 
channels, and roof channels. These modern materials cut framing 
costs 20°, permitted 4 months earlier occupancy and eliminated 
expensive fireproofing. 


LEHIGH EARLY STRENGTH 
CEMENT saved time and money for 
Prestressed Concrete, Inc. 


All structural units were cast in the modern plant of Prestressed 
Concrete, Inc. Using Lehigh Early Strength Cement and hot 
water curing, the concrete reached 3500 PSI in 12 hours. As a 
result, the manufacturer gained maximum production efficiency 
and economy through early removal of units and quick reuse of 
forms. 


Whatever your cement requirements, there are Lehigh Cements to 
fit them. And remember, somewhere on nearly every job, Lehigh 
Early Strength Cement wil! save time and money. 


Interior view of Prestressed Concrete’s casting plant. Four channel 


e LEHIGH EARLY STRENGTH CEMENT =» LEHIGH PORTLAND CEMENT beds at left are 200 ft. long. In center is bed for precasting reinforced 
beams. Next to the far right is a 100 ft. bed for prestressing beams. 
« LEHIGH MORTAR CEMENT e LEHIGH AIR-ENTRAINING CEMENT At far right is a form for precasting columns. 


LEHIGH PORTLAND CEMENT COMPANY 


Allentown, Pa. 
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Shortridge Hardesty, 
Hon. M. ASCE, Is Dead 


Shortridge Hardesty, ASCE Honorary 
Member and internationally famous bridge 
designer, died at his home in Larchmont, 
N. Y., on October 17, at the age of 72. 
a partner in the New York consulting 
firm of Hardesty & Hanover, Mr. Hard- 
esty had received wide recognition for 
his work on the Goethals and Outerbridge 
cantilever spans across the Arthur Kill 
for the Port of New York Authority; 


Shortridge Hardesty 


the Cooper River cantilever bridge at 
Charleston, S. C.; the Mississippi River 
cantilever bridge at Cairo, Ill.; the Hudson 
River lift bridges at Albany and Troy; 
the North and South Grand Island bridges 
and the Rainbow Arch Bridge over the 
Niagara River, and other spans throughout 
the country. 

A graduate of Drake University in 1905, 
Mr. Hardesty received his civil engineer- 
ing degree from Rensselaer Polytechnic 
Institute in 1908. He began his career 
with Waddell & Harrington in Kansas 
City, Mo., becoming designing engineer 
for the successor firm of Waddell & Son in 
1916. Since 1920 he had been with the 
firm in New York—until 1926 as associate 
engineer with the late Dr. Waddell, from 
1927 to 1938 in partnership under the 
firm name Waddell & Hardesty, from 
1938 to 1945 in practice under the same 
name, and since 1945 under the firm 
name of Hardesty & Hanover with C. D 
Hanover, Jr., as partner. 

Long active in the Society, Mr. Hard- 
esty was Director from 1946 to 1949, 
and had served as chairman of the execu- 
tive committee of the Structural Division. 
He was also holder of the Norman Medal 
and the Thomas Fitch Rowland Prize for 
his papers in Transactions. Mr. Hardesty 
had also been chairman of the Column 
Research Council. 
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NOTES FROM 


THE LOCAL SECTIONS 


(Copy for these columns must be received by the tenth of the month preceding date of publication.) 


There was considerable business discus- 
sion at the Akron Section’s September 
dinner meeting. W.R. Wagoner and Nor- 
man R. Cox were named Section delegates 
to the fall meeting of the District 9 Coun- 
cil. With baseball our traditional autumn 


preoccupation, Ernest Infield, sports writer , 


for the ‘‘Wooster Daily Record,’’ was fea- 
tured speaker, and his talk was entitled 
‘Ramblin’ Round the Infield.”’ 


The Alabama Section is completing 
plans for its two-day meeting in Mobile on 
December 7 and 8. Members of the ASCE 
Executive Committee, headed by the new 
Society President, Mason G. Lockwood, 
are scheduled to attend and hold a meeting 
of their own. Mr. Lockwood will address 
the Section at a dinner on December 7. 
On the agenda, also, are several technical 
sessions, inspection of a modern concrete 
pipe plant, and a boat trip to the ‘‘Play- 
ground of Alabama’’ (Dauphin Island), 
which is under extensive development. 


The Alaska Section was one of three 
sponsors of the Seventh Alaskan Science 
Conference, held at Juneau, September 
27-30. Members of the Anchorage 
Branch who took part in the conference 
program attended a Branch meeting on 
October 1 and briefed the group on de- 
velopments reported in the water supply, 
sanitation, and permafrost _ sessions. 
Speaker of the evening was John J. Teal, 
Jr., of the Institute of Northern Agricul- 
tural Research, Huntington Center, Vt., 
and owner of the only domesticated herd 
of musk ox in the world. The ox is valued 
for its wool, said to be twice as fine as the 
best cashmere and vicuna. 


An informative talk on flood control 
plans for the Illinois River Basin—given 
by Louis D’Alba, chief of the Flood Con- 
trol Division of the Chicago District of the 
Corps of Engineers—was featured at the 
Central Illinois Section’s September meet- 
ing. Mr. D’Alba dealt, particularly, with 
the flood control program for the Sanga- 
mon River Valley, which is under imme- 
diate consideration, and with the relation- 
ship of Oakley Dam, a dual-purpose proj- 
ect, to the over-all program. The Section 
has accepted an invitation from the Il- 
linois Section to be co-host to the ASCE 
Convention to be held in Chicago in Febru- 
ary 1958. 


Members of the Cincinnati Section are 
being urged to keep the first Wednesday of 


every month open for meetings. An en- 
larged Program Committee, under Vice- 
President Ray Raneri, has planned an 
outstanding series of meetings. For 
November 7 the subject is ‘Soft Ground 
Tunneling,’’ and for December 5 it is 
“Building Codes” (with the AIA). On 
September 12 members and guests of the 
Section enjoyed a tour of the entire Armco 
steelmanufacturing process at Middletown, 
through the courtesy of Armco Drainage 
and Metal Products. Allison C. Neff, 
vice-president of Armco, discussed the civil 
engineer in his relation to the steel indus- 
try. 


At the Georgia Section’s October meet- 
ing J. Harold Bauer described the con- 
struction program for the Air Force 
Academy, with which he is familiar 
through an assignment as a member of 
Robert & Company, Associates. The 
Section now has an Albany Branch, con- 
sisting of about 25 members, which was 
formed at a recent dinner meeting in Al- 
bany. George S. Jenkins and R. S. Howard 
headed the organization committee. The 
current status of the nuclear power pro- 
gram was discussed at the September 
meeting of the Central Savannah River 
Valley Branch in Augusta by Joel V. Levy, 
assistant director of the Technical and 
Production Division of the Savannah River 
Operations Office of the AEC. C. D. Wil- 
liams has been elected vice-president to 
complete the unexpired term of John 
Fowler, who has moved to Norfolk, Va. 
The Savannah Branch is sponsoring a 
meeting of the Savannah Joint Engineer- 
ing Council on November 14. Maj. Gen. 
John R. Hardin, president of the Missis- 
sippi River Commission and division engi- 
neer of the Lower Mississippi Valley Divi- 
sion of the Corps of Engineers, will be the 
speaker. Reservations should be made 
through the Secretary of the Savannah 
Branch. 


The Intermountain Section resumed its 
activities in September with a meeting de- 
voted to the Utah registration law for en- 
gineers. Glenn Enke, chief designing en- 
gineer of the Columbia-Geneva Steel Di- 
vision of the U.S. Steel Corp., gave an en- 
lightening talk on the law, bringing the 
group up to date on changes effective 
January 1 in administration, registration 
fees, and the separation of professional 
engineer and land surveyor registration. 
Comments by Carl Painter and J. E. 
Christiansen, former members of the 
Registration Board, added to an under- 
standing of the Utah law. 


November 1956 * CIVIL ENGINEERING 


i 
> 
} 
‘ 
5 
{ 
iy 
| 


Reinforced concrete bridges start quicker . . . are completed 
sooner because all necessary materials and labor are readily 
available from local sources. These faster starts save months of 
delay. Furthermore, reinforced concrete is a flexible medium 
that permits an infinite variety of imaginative designs. Structures 
built with reinforced concrete are rugged . . . highly resistant to 
wind, shock, and quake. They are lower in first cost and require 
less maintenance. On your next bridge or overpass, design for 
beauty plus economy .. . design for reinforced concrete. 


bridges start quicker... 
are completed sooner 


Four-span, continuous 
reinforced concrete 
girder bridge taking 
U. S. Route 41 

over Tri-State 
Expressway. 


Designed by the 
Indiana Department 
of Highways. 


Contractor: 
Arcole Midwest 
Corporation 
Evanston, Illinois. 


CONCRETE 
REINFORCING 
STEEL INSTITUTE 


REINFORCED CONCRETE 


CONCRETE REINFORCING STEEL INSTITUTE 


38 South Dearborn Street ¢ Chicago 3, Illinois 
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New Ithaca Section officers are A. F. 
Underhill, president; N. A. Christensen, 
first vice-president; W. W. Langhorst, 
second vice-president; and W. O. Lynch, 
secretary-treasurer. The Section reports 
that its annual prize of junior membership 
for a Cornell graduate went to Damon G. 
Douglas in the 1956 commencement 
season. 


The facilities and accomplishments of 
the Midwest Research Institute were dis- 
cussed at the Kansas City Section’s Sep- 
tember meeting by Fred Stephens, man- 
ager of the Engineering Division. Start- 
ing in 1944 with a staff of three, the In- 
stitute in its eleven years of full op- 
eration has handled some 2,000 research 
projects for 717 companies, and now repre- 
sents a $1,000,000 operation. 


Good news from the Kansas Section— 
225 members have paid their Section dues. 
This is 38 more than in the best previous 
year when the Section roll included 
ASCE members in Johnson and Wyan- 
dotte counties, too. R. T. Fry, engineer 
for the Highway Planning Department of 
the Kansas Highway Commission, was 
featured speaker at the Section’s Septem- 
ber meeting, with a talk on the value of 
origin-destination surveys, especially in 
planning for turnpikes and superhigh- 
ways. 


Executive Secretary William H. Wisely 
was guest speaker at the Kentucky Sec- 
tion’s opening meeting of the season on 
September 12. His talk dealt with the 
operation of Society Headquarters, its 
services and its goals, and was followed by 
a question-and-answer period. Recipients 
of the Kentucky Section Scholarship 


Awards—Aubrey D. May, of the Uni- 
versity of Kentucky, and William D. 
Shrader, of the University of Louisville— 
were introduced to the members and spoke 
briefly. 


The first issue of the Maine Section’s 
new publication, ‘‘The Yankee Engineer,”’ 
which will be out this fall, has lined up 
some good articles dealing with the new 
highway program. It will also include in- 
formation on the Section’s Seventh An- 
nual Highway Conference, scheduled for 
December 14 and 15 at the University of 
Maine. 


The jurists’s view of New York City’s 
traffic problem was presented to Metro- 
politan Section members at the opening 
meeting of the season on September 19 by 
John M. Murtagh, chief city magistrate. 
The talk emphasized the civil engineer’s 
stake in the traffic and transportation prob- 
lem. 


In the interest of greater democracy, 
the Nashville Section has adopted a new 
system of electing its officers. Each mem- 
ber is being mailed a postcard, with appro- 
priate spaces for the nomination of one 
candidate for each Section office and for 
the two Section directors. The two mem- 
bers receiving the highest number of 
nominating votes will be put up as the 
candidates for each office in question. 


Recent developments in steel construc- 
tion were detailed at the October meeting 
of the National Capital Section by Eugene 
P. Cassin, of the Philadelphia regional 
office of the American Institute of Steel 
Construction. Mr. Cassin covered four 
phases of development: (1) the field of de- 


Massachusetts Section concluded its third successful season of summer luncheon meetings 
at Boston City Club on September 19. James E. Haley (center), soils consultant, addressed 


an audience of 125 on ‘‘Design and Construction Difficulties in Peat Areas.’’ 


Shown here, 


left to right, are John J. Walsh, chairman of Summer Program Committee; Prof. Ernest L. 
Spencer, secretary-treasurer; Mr. Haley; Edward C. Keane, president; and A. Russell 


Barnes, Jr., vice-president. 
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sign, with emphasis on plastic analysis as 
a useful tool for the designing engineer; 
(2) the field of connectors in structural 
steel, with a citation of the advantages of 
high-strength bolts; (3) corrosion-re- 
sistant paints for structural steel; and (4) 
the problem of supply of structural shapes 
(there is some shortage now, but the steel 
industry is confident there will be enough 
structural steel to meet the requirements 
of the road program when the construc- 
tion peak is reached). The Junior Forum 
cooperated with the Section in putting on 
the program. 


For the first meeting of the new season, 
on September 19, the Nebraska Section 
featured a talk on the proposed improve- 
ment of the Omaha sewerage system by 
C. W. Durham, president of Henningson, 
Durham & Richardson, Omaha. Recent 
studies indicate the urgent need for im- 
mediate improvement and a long-range de- 
velopment program, Mr. Durham pointed 
out. A new Committee on Membership, 
under the chairmanship of Edward 
Soucek, has been formed. 


Principal speaker at the Northwestern 
Section’s October meeting was Charles F. 
Intlekofer, construction engineer for the 
Great Northern Railway, who discussed 
the line’s new $6,500,000 railroad yard at 
Minot, N. Dak. Colored slides showed 
all stages of construction and explained the 
automatic operation of the yard. 


Discussion of the 1,500-mile transmis- 
sion line, which will bring natural gas from 
the San Juan Basin in New Mexico to the 
Pacific Northwest, got the Oregon Sec- 
tion’s first meeting of the new season off to 
a good start on September 20. The 
speakers were Paul Howe and R. T. Miller, 
engineers for the Portland Gas and Coke 
Co. Don Johnston showed a film illustrat- 
ing the construction highlights. Oddly 
enough, the final location of the line paral- 
leled, in many instances, the route of the 
old Oregon Trail. 


After 28 years of publication, the Phila- 
delphia Section is abandoning its dis- 
tinguished monthly newsletter, ‘“‘The 
News.”’ Replacing it and the other publi- 
cations of organizations affiliated with the 
Engineers Club of Philadelphia is the 
Club’s official new publication, ‘The 
Delaware Valley Announcer.’’ Mailed free 
each month to the 25,000 engineers in the 
Delaware Valley, the new publication will 
keep the engineers of the area abreast of 
the tremendous industrial development 
and myriad activities of the valley as they 
affect the profession. It will also give 
space to announcements and activities of 
each of the affiliating societies—the Phila- 
delphia Section among them, of course. A 
cordial ave to ‘‘The Delaware Valley An- 
nouncer,”’ and a sad vale to ‘‘The News.”’ 


The Sacramento Section’s Speakers’ 
Club is beginning another year. One of 
the Section’s ambitions this year will be to 
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No“Cure-All,” 
Out... 


Salinas, California, finds a 
, single grade of Bitumuls® solves 
five paving maintenance problems 


|S gro A SITUATION common to most growing cities: 
annexation of outlying residential developments 
has vastly expanded the street maintenance job without 
materially increasing available funds. Annexation has 
not only added to the street mileage, but has “‘contrib- 
uted” many sub-standard pavements to the street sys- 
tem, thus adding to the complexity of the job. 

In an effort to solve this problem, these three Salinas 
men most directly concerned have worked together: ‘ 
Thomas A. Dunne, Director of Public Service; his - ox 
assistant, Al Rossi; and Harry Adams, Maintenance 
Supt. Their search for simplicity and standardization 
led them to look for a versatile asphalt material that 
would do many jobs. They found it in Bitumuls SS-1, 
an asphalt emulsion that can be handled and used 
without heating, in small quantities or large. 

Now, stored in a single 25,000-gallon tank, Bitumuls 
SS-1 is used for: Patching, Tack Coats, Prime, Seal 
Coats & Surface Treatments, and for Base Stabilization. 
In addition, Salinas City Forces can also use this same 
grade of Bitumuls for the new Slurry Sealing; and—at 
high dilution — for dust-laying on unpaved, outlying 
roads. All of these jobs can be done with existing equip- 
ment: a grader, a “Pulvimixer”’, a water wagon, two 
distributors, and a roller. 

The obvious economies resulting from the use of this 
one material for all these jobs merit investigation by 
paving maintenance men everywhere, regardless of the 


(Top), “*PULVIMIXER"’ reworks old pavement that has been scarified 
and bladed in restabilization operation, Distributor applies Bitumuls 
at % gal./sq. yd. per inch of depth, (Center), DISTRIBUTOR applies 


size of their community. 

'There’s a Bitumuls man near you who can supply 
details. Call him, today, or write: American Bitumuls & 
Asphalt Co., 200 Bush St., San Francisco 20, Calif. 


prime on a waterbound base, using Bitumuls $S-1 diluted (2 parts 
SS-1 to 1 part water) at 0.3 gal. /sq. yd. of dilution. (Bottom) , HERE'S 
A CLOSE-UP of the finished texture of a Bitumuls SS-1 Seal Coat 
pavement. 


See you at the Road Show, Chicago, Jan 28-Feb 2, Booths 23, 24; 
Materials & Supplizs Section. 
(Right), SALES ENGINEER Bob Ridell, far left, of American Bitumuls & 
Asphalt Co., discusses plans with Tom Dunne, Director of Public Service for 
Salinas, and his assistants, At far right is a partial view of the 25,000 
gal, storage tank. (Below), EVEN SCHOOL YARDS are given stabilized 
bases with Bitumuls SS-1. 
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Top Society and Section officers get together at Austin, Tex., during Texas Section’s fall 


meeting on October 4 and 5. 


In usual order, they are Mason Lockwood, President-elect 


of ASCE; Raymond Dawson, Director of District 15; Randle Alexander, Director-elect of 
District 15; ASCE President Enoch R. Needles; and W. H. Wisely, Executive Secretary of 


ASCE. The first three dignitaries are all Texas Section members. 


The fall meeting 


attendance of almost 400 included 77 students and 97 ladies. 


reduce the average age of speakers from 
around 45 to something less. Many of the 
club’s charter members still belong and, as 
is to be expected, are excellent speakers. 
The Section believes, however, that there 
are many younger members who would do 
well to develop their latent talent. As 
“The Engineerogram’’ puts it, “It is 
hoped that all who have any ambitions of 
any sort in regards to public speaking will 
reserve the first Thursday of each month 
from October through June for the 
Speakers Club.” 


Active preparations for the Third World 
Congress on Irrigation and Drainage, to be 
held in San Francisco next spring, have 
been started by members of the San Fran- 
cisco Section, participating with other in- 
terested groups on the California Steering 
Committee. The congress is sponsored by 
the International Committee on Irrigation 
and Drainage, and the host will be the 
U.S. National Committee, of which W. E. 
Blomgren, of Denver, is chairman. The 
dates are April 29 through May 4. The 
Section has fourteen new life members: 
Frank E. Bonner, Thomas H. Campbell, 
Robert M. Copeland, Shirley T. Corfield, 
Walter Dreyer, Robert R. Fisher, John R. 
Fox, Harry P. Hart, Herbert J. King, 
Samuel P. Laverty, Charles Millichamp, 
Stephen H. Searancke, Oswald Speir, and 
Ralph G. Wadsworth. 
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Texas Section Branches are electing new 
officers. Reporting to date are the 
Brazos County Branch, with Codie D. 
Wells, president, Truman R. Jones, Jr., 
vice-president, and Prof. Edmund P. 
Segner, Jr., secretary-treasurer; the Dal- 
las Branch, with James R. Padgitt, presi- 
dent, W. L. Powell, vice-president, and 
Harvey E. Bradshaw, secretary-treasurer ; 
the El Paso Branch, with F. Ralph Shouse, 
president, Guy P. Ridout, vice-president, 
and Harold E. M. White, secretary-treas- 
urer; the Fort Worth Branch, with W. R. 
Hardy, president, Don L. Wood, vice- 
president, and James R. Nichols, secre- 
tary-treasurer; the Houston Branch, with 
William O. Swift, president, Bramlette 
McClelland, vice-president, and Norman 
Hueni, secretary-treasurer; and the 
Southeast Branch, with Joseph A. Sale, 
president; Luther A. Beale, vice-president; 
and Ben H. Anderson, secretary-treasurer. 
A Western Hospitality Outing at the Pres- 
ton M. Geren Spring Creek Ranch opened 
the fall season for the Wives of the Fort 
Worth Branch. About 60 members and 
their husbands made the trip by chartered 
bus, partook of the ranch supper, and en- 
joyed skits and tricks put on by Master 
Magician Albert E. Levulis. All arrange- 
ments were handled by a committee of 
hostesses headed by Mrs. D. W. Robinson. 
Mrs. W. R. Hardy is president of the group 
for the forthcoming year. 
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Guest speaker at the Toledo Section’s 
first meeting of the 1956-1957 season was 
Linton Hart, district manager of the Ray- 
mond Concrete Pile Co., who spoke on the 
construction of the Texas Tower recently 
set up in the Atlantic. Mr. Hart also 
showed an interesting film on the project, 
said to be “‘one of the finest construction 
films ever taken.”’ 


Coming Events 


Alabama—Joint meeting with the Stu- 
dent Chapters at the University of Ala- 
bama and Alabama Polytechnic Institute 
at the Battle House Hotel, Mobile, Decem- 
ber 7 and 8. Col. Harold E. Bisbort, Mo- 
bile, Ala., is in charge of arrangements. 

Kansas City—Sanitary Engineering 
Conference at the Continental Hotel, 
Kansas City, Mo., November 19 and 20. 
Information may be obtained from Glenn 
C. Gray, Chairman, Subcommittee on 
Publicity, Larkin and Associates, Consult- 
ing Engineers, 19 East Gregory Blvd., 
Kansas City, Mo. 

Maine—Seventh Annual Highway Con- 
ference, sponsored by the Section, Maine 
State Highway Commission, and Univer- 
sity of Maine Student Chapter, at Uni- 
versity of Maine, December 14 and 15. 
Third Annual Highway Conference, spon- 
sored by the New Hampshire Branch, at 
the University of New Hampshire, De- 
cember 7, beginning at 9 a.m. 

Massachusetts—Dinner meeting at 
M.1.T. Graduate House on November 19 
at 7 p.m., preceded by laboratory visit at 
4:30 p.m. and social hour at 6 p.m. 
Reservations must be made through Prof. 
Ernest L. Spencer, secretary-treasurer, 
Northeastern University, Boston 15, Mass., 
by November 16. 

Metropolitan—Regular meeting in the 
Engineering Societies Building, November 
14, at 7 p.m. Meeting of the Junior 
Branch, Engineering Societies Building 
December 5, at 7 p.m., with Frank L. 
Whitney, vice-president of engineering for 
Walter Kidde Constructors, Inc., speaking 
on “The Professional Engineer and the 
Corporation Viewpoint.” 


Scheduled ASCE Conventions 
JACKSON CONVENTION 


Jackson, Miss. 

Hotel Heidelberg 
February 18-22, 1957 
BUFFALO CONVENTION 
Buffalo, N. Y. 

Hotel Statler 
June 3-7, 1957 
ANNUAL CONVENTION 
New York, N. Y. 
Hotel Statler 
October 14-18 
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All-welded 7-stor 
framework — 


hen a welded 


beams connected to — 


columns in rigid 


‘frame building has. dee: 


Welding cross beam 
web-to-column 
flange with Lincoln 
Fleetweld 5 using 
Lincoln welders. Jet- 
weld 2 iron powder 4... 
electrodes are used 


for downhand work. 


SAVES $10 A TON 
WITH WELDED DESIGN 


REDUCTION in cost of $10 per ton has been realized 
through the use of all-welded, rigid frame design on 

the 7-story Harvey’s Department Store in Nashville, Ten- 
nessee. The estimated saving results from faster, simpler 
shop fabrication and detailing over bolted or riveted design. 
The welded design used here achieves rigid framing for 


d on + you design wind resistance and permits matching of floors in adjacent 


building without bulky connections normally required with 
bolting or riveting. 


all buildings _ Architects: Marr & Holman, Nashville; Fabricators and 
: 7 Erectors, Englert Engineering Company, Nashville; General 
f elde d a: Contractor, Sumner Construction Company. 
oF w i For Studies in Structural Arc Welding write 
«THE LINCOLN ELECTRIC COMPANY 
be t DEPT. 2410 + CLEVELAND 17, OHIO 
Pioneer in Welded Structural Design... for Lower Cost 
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NEWS BRIEFS... 


Bertram Tallamy Named Federal Highway Administrator 


President Eisenhower has nominated 
Bertram D. Tallamy, M. ASCE, chairman 
and executive officer of the New York State 
Thruway Authority, to the important new 
post of Federal Highway Administrator. 
After confirmation by the Senate, Mr. 
Tallamy will take office in January. The 
interim administrator is John A. Volpe, 
who has just resigned as Massachusetts 
Commissioner of Public Works to return to 
private business. 

The key sub-cabinet administrative job, 
which was created in the Federal Aid High- 
way Act of 1956, carries with it new 
authority and responsibility in the highway 
field. The new administrator will have 
direct responsibility for the administration 
of the Bureau of Public Roads and the 
National Highway Program. 

Commenting on Mr. Tallamy’s appoint- 
ment, Secretary of Commerce Sinclair 
Weeks stated: ‘‘The President, in select- 
ing Mr. Tallamy, has chosen one of the 
world’s greatest builders of roads to fill 
the new position of Federal Highway Ad- 
ministrator. This assures the nation that 
history’s biggest public works project, in- 
volving billions of dollars, will be con- 


structed with outstanding skill, speed, 
vision, and integrity.”’ Before making the 
appointment he said, the President sought 
advice “from authorities in highway, 
transportation, public works, and related 
fields.” 

Mr. Tallamy is prominent in the con- 
struction field and has long been identified 
with New York State’s public works pro- 
gram, especially construction and opera- 
tion of the famous 562-mile Thruway. As 
deputy chief engineer and chief engineer of 
the Niagara Frontier Planning Board, he 
was responsible for planning initial sections 
of both the Thruway and New York State’s 
Arterial Route System. As state deputy 
superintendent of public works, he co- 
ordinated the state’s multi-million-dollar 
postwar construction program, and han- 
dled its first analysis of highway condi- 
tions and future needs. He served as 
superintendent of public works from Oc- 
tober 1, 1948, until December 31, 1954. 
His current commitment as chairman of 
the New York State Thruway Authority 
prevents his taking over the post of Fed- 
eral Highway Administrator until Janu- 
ary. Mr. Tallamy has been active in the 


ASCE Highway Division, and is now vice- 
chairman of its executive committee. 

After the highway bill had been enacted 
into law, the Society on July 30 sent a tele- 
gram to President Eisenhower urging that 
‘in view of the tremendous importance of 
the new engineering program to the 
economy, national defense, and safety of 
traffic,’”’ the newly authorized post of High- 
way Administrator be filied by a “fully 
qualified administrator.’ Copies of the 
telegram, which was signed by President 
Needles, were sent Secretary Weeks and 
others closely connected with working out 
the program. 


New York International Airport to Have New Arrival Building 


Eleven city blocks long is this new Arrival Building, under con- 
struction by the Port of New York Authority at New York Inter- 
Shown here in photo of a scale model, the 
building will be the largest structure in the 655-acre $60,000,000 
“Terminal City’’ development. The $27,000,000steel and concrete 


national Airport. 
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development. 


eg 


building will handle all incoming passengers requiring Customs 
clearance. This structure and two adjacent Airline Wing Build- 
ings are scheduled for completion sometime next year. 
320-room hotel will be added to the facilities of the Terminal City 


Later a 
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New York’s First Stainless 
Steel Skyscraper Dedicated 


Formal dedication and official opening 
of the 45-story Socony Mobil Building 
took place on October 17. Occupying the 
whole block between Lexington and Third 
Avenues and 42nd and 41st Streets, the 
building is the largest stainless steel sky- 
scraper in the world and the first to be 
built in New York City. Benjamin F. 
Fairless, M. ASCE, president of the 
American Iron and Steel Institute and re- 
tired chairman of the board of U. S. Steel, 
headed the group of notables taking part in 
the dedication ceremonies. 

Placing of the world’s first ‘‘corner- 
steel,’ instead of the traditional corner- 
stone, was a feature of the ceremonies. 
The two-part ‘‘cornersteel,’’ consisting of 
a dedicatory outer plaque concealing a 
time capsule, was made of stainless steel. 
Messages from President Eisenhower, 
Governor Harriman, and Mayor Wagner 
were placed in the capsule, along with a 
copy of each New York newspaper of the 
date and predictions by the major cor- 
porations tenanting the building on the 
status of their industries in the year 2056. 

The capsule also contains documents de- 
tailing the construction of the unusual 
structure, the largest metal-clad building 
in the world. More than 750,000 Ib of 
stainless steel was required for the ex- 
terior sheathing and for the 3,200 windows, 
which pivot to permit cleaning from inside 
the building. The weight saving per- 
mitted by the use of the sheathing—ap- 
proximately 2 psf, as compared with 48 
psf for a 4-in.-thick brick exterior wall— 
was a factor in its selection. To meet the 
requirements of New York’s building and 
fire codes, a masonry wall 4 in. thick backs 
up the stainless steel skin with air space 
between. Ground was broken for the 
building on March 30, 1954. 

Edwards & Hjorth were the structural 
engineers; Jaros, Baum & Bolles, the 
mechanical engineers; and Harrison & 
Abramovitz and John B. Peterkin, the as- 
sociated architects. The general contrac- 
tor was the Turner Construction Co. 


Proceedings of Arid 
Lands Conference 


» Important to all concerned with the 
ubiquitous problem of arid lands are the 
two recent Arid Lands Conferences, held 
at Albuquerque and Socorro, N. Mex., 
and attended by representatives from 28 
countries. Symposium papers and 31 
conference recommendations for new lines 


of research have been reproduced by . 


the American Association for the Advance- 
ment of Science in a 464-page illustrated 
volume, entitled The Future of Arid 
Lands. Gilbert F. White, of the Uni- 
versity of Chicago Geography Department, 
is the editor. 

The stimulating volume sells for $6.75 
prepaid, and may be obtained from the 
AAAS, 1515 Massachusetts Avenue, 
N.W., Washington 5, D.C. For AAAS 
members there is a special price of $5.75. 
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England Dedicates First Atomic Power Station 


Calder Hall Atomic Energy Power Station at Cumberland, England—the first in history to 
pump electricity in marketable quantities to a national grid system—was officially opened 
by Queen Elizabeth on October 17. The huge project, which has been under construction 
since August 1953, is one of two units. A similar unit (identified as Calder Hall ‘'B’’ Station) 
was begun in 1955 and is scheduled for completion by the middle of 1958. The present in- 
stallation includes two 120-ft-high reinforced concrete buildings to house the nuclear 
reactors. Each of the buildings (shown here in the left foreground) is founded on a heavily 
reinforced concrete raft, 130 ft by 107 ft across and 11 ft deep. As further protection, the 
concrete shielding is lined with slabs of 6-in. steel armor plate-——each slab weighed three 


tons, and 500 of them were required for each reactor. 
The contractor for the United Kingdom Atomic Energy Authority was Taylor Wood- 


right. 
row, of London. 


Cooper Union Convocation Studies Shortage of Engineers 


All phases of the threatened shortage of 
technological manpower in the United 
States were explored at a two-day convo- 
cation sponsored by Cooper Union, in 
New York, on Octoker 8 and 9. The con- 
vocation featured a series of discussions 
by national figures in education, industry, 
and government, who gathered to study 
the recruitment, preparation, and utiliza- 
tion of engineers and scientists. It was 
held under the auspices of a newly or- 
ganized Cooper Union Centennial Com- 
mittee, headed by former President Her- 
bert Hoover, Hon. M. ASCE. The com- 
mittee was formed to lend support to a 
program, which looks forward to the cele- 
bration, in 1959, of the tuition-free col- 
lege’s one hundredth anniversary. 

Four college presidents were the panel- 
ists in a discussion devoted to the theme, 
“Engineering Education and the Future of 
America.”” They were Dr. T. Keith Glen- 
nan, of Case Institute of Technology; Dr. 
William V. Houston, of Rice Institute; Dr. 
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J. T. Rettaliata, of Illinois Institute of 
Technology; and Dr. J. C. Warner, of 
Carnegie Institute of Technology. Other 
distinguished speakers included Dr. How- 
ard L. Bevin, chairman of the National 
Committee for the Development of Scien- 
tists and Engineers, and Associate Justice 
Felix Frankfurter, of the United States 
Supreme Court, who addressed an Alumni 
Day Luncheon preceding the convocation. 

Lewis L. Strauss, chairman of the United 
States Atomic Energy Commission, was 
principal speaker at a banquet in the Wal- 
dorf-Astoria that climaxed the two-day 
program. In his talk, which was entitled 
“The Place of Technical Education in 
America’s Future,’’ Admiral Strauss com- 
mented that, ‘‘We are now paying the price 
for an unfortunate miscalculation of the 
late forties when our young people were 
advised not to choose careers in engineering 
because the field was becoming over- 
crowded. We are paying a heavy 
penalty now for such errors. Engineering 
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was de-emphasized at a time when we 
should have been building a reservoir of 
skilled manpower from the large G.I. en- 
rollments after the war.” 

Admiral Strauss also deplored the 
“steady decline in science and mathe- 
matics teaching in our high schools. It is 
in the high schools,’’ he emphasized, ‘‘that 
young people reach the age when ordi- 
narily they are fired with ambition to pre- 
pare for a career. Colleges and universi- 
ties cannot graduate technically trained 
people if students do not come to them 
with an objective and with adequate 
scholastic preparation. . . . It is not simply 
a matter of our teen-agers losing interest 


in the subjects. There is the further dis- 
heartening statistic that about one-fourth 
of all the high schools in the United States 
offer their students neither physics nor 
chemistry. 

“It should be a matter of national 
chagrin,’ Admiral Strauss continued, 
“that of our most intelligent high school 
students—those in the upper 20 percent 
of their classes—fewer than half go on to 
college. And of those who do continue on, 
only about one-third remain and graduate. 
The others drop out somewhere along the 
line for various reasons. College deans of 
engineering tell us that perhaps first 
among the reasons is poor high school 


preparation,’ Admiral Strauss concluded. 

Former President Hoover paid tribute 
to the vision of Peter Cooper, which 
“spread into all our American universities. 
They began,” he said, “the creation of a 
great profession far in advance of all other 
nations. Oxford and Cambridge did not 
adopt engineering as a worthy profession 
until after the first World War. That was 
fifty-eight years after Peter Cooper. And 
in the meantime, thousands of American 
engineers from the Cooper Union and our 
universities were in demand by every pro- 
gressive foreign nation. At one time I 
could enumerate over two thousand of 
them abroad in forty countries.” 


Chicago Road Show Focuses Attention on New Equipment 


“Productivity on Parade”’ is the theme 
of the 1957 Chicago Road Show, which the 
American Road Builders Association will 
stage in the capacious International 
Amphitheatre, January 28-February 2. 
With interest in road building at an all- 
time high, the Road Show is expected to 
attract a large attendance of contractors, 
city, county and state officials, and others 
concerned with the new National Highway 
Program. The exhibit—the first ARBA 
Road Show since 1948—will feature the 
impressive developments of the past nine 
years in the field of road machinery and 
give a glimpse into the future via 250 
manufacturers’ exhibits of new equipment. 

The ARBA emphasizes the fact that the 
mechanization of the road-building indus- 
try, more than any other one factor, is re- 
sponsible for our vast network of modern 
highways. ‘‘Fifty years ago,” according to 
a leading equipment manufacturer, ‘‘man- 
ual methods accounted for 95 percent of 
the work on highway jobs, and power 
equipment handled only 5 percent. To- 
day almost the opposite is true.’’ In call- 
ing attention to the relative economy of 


Recently completed 236-mile Kansas Turnpike is a good example 
of how quickly modern equipment can produce pavement. Left- 
hand photo shows three asphaltic concrete pavers, operating in 
tandem and laying down almost a mile a day of 2!4-in. topping of 
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this modern equipment over men-and- 
mule methods, the ARBA reports a study 
of comparative costs made by experts in 
the Bureau of Public Roads. The study 
shows that if today’s contractors were to 
use the same machinery and methods em- 
ployed in 1923, current highways costs of 
$1.00 would top $1.90. 

In making the point that today’s tough 
projects would probably be impossible 
without the big excavation and earthmov- 
ing machines now available to the contrac- 
tor, the ARBA cites two current projects— 
the Massachusetts Turnpike and the 
Kansas Turnpike. 

To build the 123-mile superhighway 
across the Bay State, it says, “road 
builders have had to gouge their way 
through rock-solid hills, shifting in the 
process nearly 40 million cubic yards of 
earth. To pave the turnpike, they have 
had to place a million tons of bitumin- 
ous concrete, 1.7 million tons of crushed 
stone, 6 million cubic yards of gravel, 600,- 
000 cubic yards of concrete, and 60,000 
tons of steel. Contractors threw a gigantic 
fleet of powerful machines into this job 


and are finishing within a few short months 
a project which, without modern equip- 
ment, would have taken a decade to com- 
plete.” 

In reference to the Kansas Turnpike, 
which is being completed this fall, the 
ARBA exclaims, ‘“‘Who would have 
imagined, 20 years ago, that a 236-mile- 
long highway, four lanes wide, could be 
paved in one construction season! Yet, 
except for a short seven-mile section 
poured last fall, that is what has been ac- 
complished on the Kansas Turnpike. 
Sixteen paving contractors ‘ganged up’ on 
the job to complete it within a six-month 
period.”” The secret of their accomplish- 
ment, according to observers, was empha- 
sis on assembly line methods. 

One industrial leader recently observed, 
“The contractors who make the most of the 
National Highway Program will be those 
who have learned how to manipulate 
equipment—how to pick the right machine 
for the job at hand, how to set up the most 
productive combinations.”” The ARBA 
Road Show is perfectly timed to give pre- 
cisely this type of information and help. 


mixed aggregate and hot asphalt. View at right shows portland 
cement concrete section of the turnpike, where another contractor 
used two huge mixers, outside the forms, to pour half a mile of 
road a day—a 4-in. base, l-in. sand course, and 10-in., 24-ft slab. 
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New construction activity for Septem- 
ber exceeded $4.2 billion for the third con- 
secutive month and rounded out the most 
active construction quarter on record, ac- 
cording to preliminary estimates of the 
U. S. Departments of Commerce and 
Labor. The value of new work put in 
place during the month brought the third- 
quarter total to nearly $12.8 billion, 3 per- 
cent more than in the July-September 1955 
period. After adjustment for seasonal 
factors, new construction activity in the 
third quarter of 1956 was at annual rate 
of $44.5 billion, compared with actual out- 
lays of $43 billion in 1955. During the 
first nine months of the year a record 

32.7 billion was put in place. 

Private industrial building continued at 
a record rate in September, exceeding for 
the first time the $800 million mark. Con- 
struction of office buildings and churches 
was also at a new high for the month. 
Private residential building held steady 
at about $1.4 billion a month during the 
third quarter, but the $4.3 billion total for 
the quarter was 10 percent below the 
record set in the July-September period 
last year. 

Public construction reached a new high 
in September, establishing another 
monthly record for highway construction. 
Public school building and work on water 
and sewer facilities were at near peak 
levels for the third consecutive month. 
The value of work installed for these three 
important types of public works, under- 
taken primarily by state and local govern- 
ments, accounted for two-thirds of the 
total public construction expenditures in 
the quarter just ended. Outlays for mili- 
tary facilities in the United States reached 
a postwar monthly high of $148 million. 


September Construction Activity Continues Record Pace 
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September construction expenditures, in 
excess of $4.2 billion, bring the construc- 
tion total for the first nine months of the 
year to a record $32.7 billion. 


Hell’s Canyon Ruling Is 
Upheld by Federal Court 


A ruling upholding the right of a private 
utility company to build three hydroelec- 
tric dams in Hell’s Canyon has been made 
by a three-judge panel of the Federal 
Court of Appeals. The canyon lies along 
the Snake River, a tributary of the Colum- 
bia, on the border between Idaho and 
Oregon. 

On October 8 the panel ruled that the 
Federal Power Commission did not violate 
the Federal Power Act of August 4, 1955, 
when it granted the Idaho Power Company 
a fifty-year license to build and operate 
low dams at three developments, known 
as Brownlee, Oxbow, and Low Hell’s 
Canyon. The opinion, which was written 
by Judge Wilbur K. Miller, stated ““We 
find no instance in which the commission 
went beyond the confines of the Constitu- 
tion or the governing statute.”’ 

For some years there has been a con- 
troversy as to whether the Federal Gov- 
ernment or private interests should de- 
velop the power resources of the Hell’s 
Canyon area. Public power proponents, 
headed by the National Hell’s Canyon 
Association and the National Rural Elec- 
tric Cooperative Association, have been 
urging construction of a single high dam 
to generate power as part of the Federal 
Government’s comprehensive plan for 
development of the Columbia River 
Basin. 

Cost of the Idaho Power Company’s 
project, which is already under construc- 
tion, is expected to be about $175,000,000. 
The proposed high dam project, according 
to the Federal Court of Appeals, ‘‘would 
probably run to something more than 
twice that sum.” 


Coal to Be Delivered by Pipeline in Ohio 


Coal will shortly be flowing across Ohio through this 108-mile 
pipeline, which is being built between the Hanna Coal Company's 
strip mines, south of Cadiz, Ohio, and the Cleveland Electric II- 
luminating Company's Eastlake Generating Plant, just east of 
Cleveland. The coal, pulverized and suspended in water, will be 
pumped through the 10-in. pipeline at the rate of about 3!4 mph, 
then dried and fed into the station’s steam-generating boilers. 
Anticipated capacity of the line—the first of its kind in the United 
States—is 1,300,000 tons of coal a year. Ford, Bacon & Davis, 
Inc., is responsible for the engineering design and supervision of 
construction of the pipeline and pumping stations. Williams 
Brothers Co. is the pipe-laying contractor, and the Poling & 
Bacon Construction Co. the station contractor. Photo courtesy of 
the Lincoln Electric Co., Cleveland. 
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Artist's sketch shows layout of Dresden Nuclear Power Station, which General Electric 
will build for the Commonwealth Edison Co. and the Nuclear Power Group, Inc. The 
nuclear reactor will be housed in a 190-ft-dia steel sphere. Construction work on the $45,- 
000,000 plant will start next spring, with completion set for mid-1960. The 180,000-kw sta- 
tion, which is being financed entirely with private funds, is the largest all-nuclear power 
plant scheduled to date in this country. It will be located on the Illinois waterway 50 miles 
southwest of Chicago, and become part of the Commonwealth system which will own and 


operate the plant. 


Contractors Foresee Further 
Construction Increase 


With construction at the highest level in 
history, the results of a telegraphic survey 
conducted by the Associated General Con- 
tractors of America among its directors 
and the officials of 124 AGC chapters in all 
parts of the country show that a majority 
expect continued increases in all major 
categories of the industry in the next six 
months. The contractors expect, also, 
that new construction will reach a record- 
breaking $44.5 billion, a 4 percent gain 
over last year, and that additional ex- 
penditures for maintenance and repair 
will bring the grand total to $60 billion. 

Not unnaturally, more of the respond- 
ents anticipated an increase in highway 
construction than in any other category. 
Gains in work on new buildings and in 
heavy engineering and railroad construc- 
tion were also forecast in a majority of the 
replies 

The survey indicates that, despite the 
large volume of work, competition among 
general contractors for work coming on the 
market will remain keen and, possibly, 
become even more intense. Contractors’ 
bid prices will tend to rise because of the 
pressure of higher material prices and wage 
rates. 
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In reporting the results of the survey to 
400 construction leaders, who met in Mil- 
waukee in September to discuss the mid- 
year report of the governing board of AGC, 
J. D. Marshall, executive director of the 
AGC, told the group that the shortage of 
construction materials is expected to con- 
tinue temporarily. ‘‘There are reasons to 
believe,’ he said, ‘‘that even greater ex- 
pansion programs than those now under 
way will have to be undertaken by the 
steel, cement, and other industries sup- 
plving construction.” 


Work Starts on Glen 
Canyon Dam Project 


From the White House, on October 15, 
President Eisenhower by telegraph key set 
off a blast that signaled the start of con- 
struction, in a remote area of the West, of 
Glen Canyon Dam, a key unit in the 
Colorado River Storage Project. The new 
dam, which is located on the Colorado 
River in northeastern Arizona, some 370 
miles upstream from Hoover Dam and 13 
miles downstream from the Utah-Arizona 
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state line, is the only one of the authorized 
dams of the Colorado River Storage Proj- 
ect to be built on the river proper. 

A Bureau of Reclamation project, the 
new dam will be a concrete-arch structure 
700 ft high, which will make it the fourth 
highest dam in the world and only 27 ft 
lower than Hoover Dam, highest in the 
United States. It will have a crest length 
of 1,400 ft, a radius of 1,000 ft, and maxi- 
mum thickness at the base of 425 ft. The 
reservoir created by the dam will extend 
186 miles up the Colorado River and 71 
miles upstream on the San Juan, and will 
impound 26,000,000 acre-ft of water, only 
about 5,000,000 acre-ft less than the 
capacity of Lake Mead. ‘ 

The powerplant will have an installed 
capacity of 800,000 kw. When the plant 
is in operation, it will rank as the Bureau of 
Reclamation’s third largest, being sur- 
passed in size only by the Grand Coulee and 
Hoover Dam plants. 

Initial work on the Glen Canyon project 
will consist of the construction of a diver- 
sion tunnel in the west wall of the canyon, 
for which the Mountain States Construc- 
tion Co., of Denver, has been awarded a 
$2,452,340 contract. During construction 
the river will be sidetracked through the 
tunnel and another like it in the opposite 
canyon wall. Both will be 45-ft-dia 
horseshoe-shaped tunnels, with their lower 
ends concrete lined. After the dam is 
completed and storing water, the con- 
crete-lined portions will be used for over- 
flow discharge from the spillways. 

The cost of Glen Canyon Dam will be 
some $421,000,000—more than half the 
project total of $760,000,000. It will be 
repaid to the Federal Treasury through the 
sale of electrical energy from the Glen 
Canyon Powerplant. 


August Housing Starts 
Remain at July Level 


Nonfarm housing starts in August held 
steady at the July level of 101,000 units, 
according to the U.S. Labor Department’s 
Bureau of Labor Statistics. Building-per- 
mit authorizations actually rose slightly 
during the month for construction of units 
to be started in August or in later months. 
Geographically the increase in building 
permits was widespread. 

Private housing starts of 100,590 units, 
which accounted for almost the entire 
August 1956 total, showed a slight increase 
over the 99,100 private units in July. 
The August total represented a seasonally 
adjusted annual rate of 1,110,000 units, 
compared with 1,070,000 for the preceding 
two months. 

A total of 783,000 units, including both 
private and public, were begun during the 
first eight months of 1956. This was about 
one-fifth below the high volume 6f starts 
last year for the same period, ‘but ap- 
proximately the same as the starts during 
the same months of the years, 1951-1954. 
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Another Big Office Building 
by 
AMERICAN BRIDGE 


This imposing 30-story steel-frame structure 
is the latest New York office building to be 
fabricated and erected by American Bridge. 
Known as 425 Park Avenue, it fronts 201 feet 
on the avenue, 146 feet on Fifty-fifth Street 
and 132 feet on Fifty-sixth Street. 


Approximately 5,900 tons of structural 
steel went into its framework. Field connec- 
tions were made with high strength bolts, 
regular bolts and welding—which held con- 
struction noises to a minimum. 

Working in crowded areas like this is rou- 
tine to American Bridge. From the old Flat- 
iron Building in 1901, to the Empire State 
Building in 1930, to the Socony Mobil Build- 
ing in 1956, American Bridge has become 
more and more dexterous in handling big jobs 
in big cities. 

The experience thus acquired over the past 
fifty-five years qualifies American Bridge to 
handle any type of structural steelwork with 
skill and speed. For more information con- 
cerning our ability to help you with your 
construction problems, contact the nearest 
office, or write direct to our Pittsburgh head- 
quarters. 


AMERICAN BRIDGE DIVISION, UNITED STATES STEEL CORPORATION 
GENERAL OFFICES: 525 WILLIAM PENN PLACE, PITTSBURGH, PA 
Contracting Offices in: AMBRIDGE * ATLANTA + BALTIMORE + BIRMINGHAM 
BOSTON + CHICAGO « CINCINNATI * CLEVELAND + DALLAS + DETROIT + DENVER 
ELMIRA + GARY « HOUSTON + LOS ANGELES « MEMPHIS + MINNEAPOLIS +» NEW YORK 
ORANGE, TEXAS « PHILADELPHIA + PITTSBURGH + PORTLAND, ORE. + ROANOKE 
ST. LOUIS « SAN FRANCISCO « TRENTON 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


The 
425 Park Avenue 
Building 
Manhattan, New York City 


e 
Designed b 

ra and Jacobs, Architects and 
harles Mayer, Engineer 
e e 
General Contr: 
‘actor 
forge A. Fuller Company 


INTERESTING MOTION PICTURES AVAILABLE—‘“Building for the Nations” and “The Suspension 
Bridge,” two entertaining and educational films, are now available without charge to business, fra- 
ternal and civic organizations, churches, schools and colleges. Write to Pittsburgh office for bookings. 


avi 


duct News.” 


Metropolitan Water District Speeds 


With voters’ approval of a recent proposition for bringing South- 
ern California its full allotment of Colorado River water, the Metro- 
politan Water District of Southern California is pushing its huge 
aqueduct construction program. The initial construction phase 
was completed in 1941. 
under way and scheduled for completion in five or six years, will 
bring the aqueduct to its full capacity of one billion gallons daily. 
Work to be done includes installation of 15 additional pumps in 
the five pumping stations to bring water over the mountains; 
addition of 47 new siphons to bring water across canyons and 
washes; doubling storage capacity of Lake Mathews; and en- 
larging Weymouth Softening and Filtration Plant. 
terrain that must be traversed by the distribution lines is this 72 
percent grade on the lower feeder about 4,000 ft below the west 
portal of San Juan tunnel. 
pipe weighs 1914 tons. 


Colorado Aqueduct Work 


The second phase of expansion, now 


Typical of the 


Each of the 12-ft lengths of 9-ft-dia 
Photo courtesy ‘‘Colorado River Aque- 


N 


R. ROBINSON ROWE, M. ASCE 


COLUMN 


“‘All smiles, aren’t you, Joe?””, Did you 
win an election bet? Or did you decipher 
the decor of our proposed annex?” 

“TI did the mathematical part, Profes- 
sor,” bragged Joe Kerr modestly. ‘‘Here 
are the three steps: 


ASCE 9813 
AIEE 9133 9733 
ASME 9SM3 9843 
AIME 9I1M3 9743 
AIChE _ 911h3 97103 
CENTER 13NT35 136235 


“The 10 digits have to be substituted for 
the 10 different letters without duplication 
so as to justify the summation. The sum 
of 4 numbers under 10,000 and one. under 
100,000 must give a 6-digit number under 
140,000, soC = land E <4. E = 0 would 
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make E = R and E = 1 would make E = 
C,so E = 2,3. Then with the sum greater 
than 120,000, A = 8,9. Also, adding the 
tens column with a carryover of one told 
me that 2M +h = 8, 18.” 

“Joe’s unusually academic or pedagogic 
tonite,’’ mused Cal Klater. 

“No heckling from the audience, 
please,” begged Joe. ‘‘From here on I re- 
sorted to some very clever guesswork. Try- 
ing the bigger numbers first, I let A = 9 
and E = 3, making R = 5 at the second 
step (see above). Tomake 2M +h = 8or 
18, without using 1, 3, 5 or 9 again, I let 
M = 4,h = 0, and the rest was easy. 

“That is, except for decoding the sign 
on the elevator tower with the same code, 
which gave ARCMTAHMETAHSC- 
SAIN. Maybe this is the Welsh word for 
transitman, or maybe its an anagram for 
Mathematicharscans, if there is any such 
word.” 

“There isn’t,” snorted Cal. ‘‘You were 
doing all right at the second step. My wife 
was looking over my shoulder when I got 
that far and, being a crossword fan, began 
looking for an 18-letter word beginning 
ARC... She said all the long words be- 
gan ARCH ..., sol called h = 4, making 
M = 2and she hand ARCHMA.HEMA.. 
C.A .. with I,N,S and T to fill in. She 
yelled, ‘Archmathematicians’ and I proved 
it with the sum: 


137,035 


I also proved this and Joe’s were the only 
solutions to the summation.” 

“And I salute you as an archmathema- 
tician, in one word, for an archmathema- 
tician would be a sly roguish one. 

“This being Interstate Highway Week, 
it was fortuitous to hear Professor Gorithm 
propound a highway problem this after- 
noon. I have persuaded him to tell it to 
the rest of you. Are you ready, Al?” 

‘Always ready, Noah. The Minnekota 
Turnpike boomed so fast that we were 
swamped by the rush of concrete speci- 
mens. The first 121 cylinders were tagged 
as coming from 6 residencies in lots of 10 
to 50, but didn’t state the method of cur- 
ing, and I knew that some residents still 
didn’t have facilities for the specified wet 
curing. Wet-cured specimens usually 
weigh 31 Ib and dry-cures 30 lb, but my 
scales hadn’t arrived. So I ordered an 
assistant to make a weight check on a 
public scale which charged $1.00 per 
weighing. What did this cost me, his 
name being McTavish?” 


[Archmathematicians were: Kum Pewter 
(Walter Steinbruch), Andrew Pickett, Ber- 
nard Gutterman, Double-you Double-you 
(Walter Weiskopf), Thatchrite (Guy C. 
Thatcher), Pusse J. Retlaw (R. E. Vurst), 
S. L. Dum (Thomas Borman), S. K. Rue- 
ball (Keith Jones), Flo Ridan (Charles 
Edson), Donald Milks, Lord Byron (S. 
Byron Folk), H. Francis Finch, Al Gorithm 
(see below), Carl Oustad, Mrs. Daniel Van 
Voorhis, Si Ferncode (Wm. F. Saunders), 
O’Kay (Otto Koch), and Robert W. Wood- 
bury. Guest Professor Al Gorithm its, or 
are, the collaborators Lawrence E. Goodman 
and A. R. Robinson.] 
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Sweeping Proof of Aluminum’s Superiority 
for low-cost, rustproof 


BRIDGE RAILINGS! 


Reynolds Aluminum adds its advantages of maintenance-free beauty and 
low cost to still another modern bridge design. These double rails of rustproof 
; Reynolds Aluminum pipe are anchored to cast aluminum posts for an 
installation of exceptional durability. 
Once again a standard Reynolds Aluminum mill product—extruded pipe—was 
specified for its ease of installation and all around functional superiority, its 
adaptability to a specific design need. For other requirements and for names of 
metal fabricators who can perform aluminum work to your specifications, call the 
nearest Reynolds Office listed under “Aluminum” in classified directories. Or 

write to Reynolds Metals Company, General Sales Office, Louisville 1, Kentucky. 


For quick reference, see catalog Rp. 3 


REYNOLDS ALUMINUM 


See “CIRCUS BOY”, Reynolds new dramatic adventure series, Sundays, NBC-TV Network. 
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Reynolds Aluminum Guard Rails on Paseo 
Trafficway between North Kansas City and 
Kansas City, Missouri. 


Engineers: 
Howard, Needles, Tammen and Bergendoff, 
Kansas City. 

Bridge Superstructure and Erection of Railings: 
American Bridge Company, 

Fabricators: 

Southwest Ornamental Iron Company, 
K ansas City. 


in Sweet’s Architectural File. 
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News of Engineers 
(Continued from page 28) 


Hugh Barnes has been appointed 
Western regional manager of the new Los 
Angeles regional office of Portland Cement 
Association, organized to supervise its dis- 
trict offices in Los Angeles and Seattle, 
Wash. John M. McNerney has been 
chosen to succeed him as district engineer. 
Mr. Barnes joined the association in 1937 
and has been district engineer in charge of 
the Los Angeles office since 1942. Mr. 
McNerney has been with the company 
since 1941 serving as soil-cement paving 


M. D. Van Wagoner 


Los An 
West 
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engineer. 


Fairchild 
Surveys 


save time 
and money 
for engineers and 
exploration men 


In every part of the United States—and 
all over the free world—engineers, city 
planners and exploration men are finding 
that Fairchild surveys are fast, accurate 
and less expensive. 


Whether you are a geologist working in 
(1) Arizona; a city planner in (2) Chi- 
cago; a water works engineer in (3) 
Nevada; or an exploration geophysicist 
in (4) Wyoming, you can depend on 
Fairchild for the aerial survey you need 
when you need it. 


IRGHILD 


AERIAL SURVEYS, INC. 


Murray D. Van Wagoner, former gov- 


ernor of Michigan, 
has been appointed 
to the Board of Di- 
rectors of American 
Forging & Socket Co., 
of Pontiac, Mich. 
Mr. Van Wagoner is 
vice-president of 
Byrne Doors, Inc., 
of Ferndale, Mich. 
He has been Michi- 
gan Highway Com- 
missioner, and direc- 
tor of the United 


States Military Government of Bavaria. 
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les, Calif.: 224 East Eleventh St. * New York City, N.Y.: 30 Rockefeller Plaza * Chicago, Illinois.: 111 
ashington St. « Atlanta, Georgia: 333 Candler Bidg. * Long Island City, N.Y.: 21-21 Forty-First Ave. * 
Boston, Mass.: New England Survey Service, Inc., 51 Cornhill « Seattle, Wash.: Carl M. Berry, Box 38, Boeing Field 


Robert I. Patten, Jr., has been appointed 
general manager and partner in the firm 
of Paddock Pool Builders, Inc., of Atlanta, 

ya. Mr. Patten will work in the engineer- 

ing and design field in the construction of 
municipal, commercial, and residential 
swimming pools. For the past four years 
he has been with the Wallis Supply Com- 
pany of Gainesville as engineer and gen- 
eral manager. 


Frederick William Epps, veteran of 
some 30 years with the Kansas Highway 
Commission and since 1930 maintenance 
bridge engineer, retired recently. He first 
joined the Kansas Highway Department 
in 1918 as bridge engineer, leaving in 1923 
to join the Kansas Engineering Co. on 
consulting work. He returned to the De- 
partment in 1930. 


Walter H. Jollie, former sanitary engi- 
neer for the Illinois Department of Public 
Health, and Robert T. Richey, former 
director of sanitary engineering for Shaw, 
Metz and Dolio, have joined Baxter & 
Woodman, civil and sanitary engineers of 
Crystal Lake, III. 


Victor D. Macomber and Fred S. Faber, 
Jr., announce the formation of a partner- 
ship as consulting engineers under the firm 
name of Macomber & Faber, with offices 
at 1824 N. 4th St., Harrisburg, Pa. 


Henry J. Walocha was recently ap- 
pointed an associate in the firm of Victor 
Gruen & Associates, planners, architects 
and engineers. Mr. Walocha has been 
with firm since 1954 and is head of the 
structural department in the firm's Los 
Angeles main office. 


Howard P. Hall recently took over new 
duties as dean of engineering at Robert 
College, Istanbul, Turkey. An authority 
on soil mechanics, Professor Hall has been 
associate professor of civil engineering at 
the Northwestern Technological Institute 
since 1939, except for the time out to 
serve during World War II with the U. S. 
Army Corps of Engineers. 


Stephen H. Meem has been named new 
managing director of the new Engineering 
and Research Division of the American 
Road Builders’ Association, Washington, 
D. C. His new work will be concerned 
with practical application of research find- 
ings and other technical data to en- 
courage improved construction and main- 
tenance methods. Until recently Mr. 
Meem was assistant general manager of 
the Richmond—Petersburg Turnpike Au- 
thority at Richmond, Va. 


Robert Marks, formerly engineer with 
Bechtel Corp. in Los Angeles, announces 
the formation of a partnership with 
Joseph Porterfield for the practice of struc- 
tural engineering. The office will be lo- 
cated at 1109 North Vermont Avenue, Los 
Angles, Calif. 
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Harrison H. Roberts has been appointed 
to the newly created post of manager of 
engineering and foreign operations for In- 
trusion-Prepakt, Inc. For the past two 
years he has been chief engineer for the 
Walsh Canadian Construction Co. on an 
excavation contract for the St. Lawrence 
Seaway Authority. 


Harrison Kane has been appointed as- 
sistant professor of civil engineering at 
Pennsylvania State University. Mr. 
Kane was formerly a structural engineer 
with Parsons, Brinckerhoff, Hall and 
Macdonald of New York. 


Among engineers appointed by the U. S. 
Soil Conservation Service to participate in 
the Water Resources Seminar now being 
conducted at Harvard University are: 
Blair T. Bower, engineer with the Bechtel 
Corp., Vernon, Calif., William W. Reedy 
of the Bureau of Reclamation; and Pro- 
fessorsGordon Fair and Harold A. Thomas, 
Jr., of the Harvard Engineering faculty. 


George R. Halton has been appointed 
head of the Highways and Airport Division 
of the Kuljian Corporation in Philadel- 
phia, Pa. He will supervise the planning 
and development of airports, highways, 
expressways, and their appurtenant struc- 
tures and facilities. An expert in soil 
mechanics, Mr. Halton is head of the 
George R. Halton Engineering Consulting 
firm of Newark, N. J. 


Harold H. Jones is one of the five new 
members elected to the Board of Directors 
of Fay Spofford & »Thorndike, Inc., 
Boston. The others (announced in the 
August issue) are Burdette K. Beebe, Fozi 
M. Cahaly, Edward C. Keane and Leon B. 
Turner. 


Mason C. Prichard has resigned as ex- 
ecutive vice-president of the Foundation 
Co., of New York to return to the Oman 
Construction Co., New York City, as 
vice-president. He is a Director of ASCE 
and a retired Colonel in the U. S. Army 
Corps of Engineers. 


Robert S. Rowe was recently appointed 
chairman of the Department of Civil En- 
gineering at Duke University, in Durham, 
N. C. Dr. Rowe has been associate pro- 
fessor of civil engineering at Princeton 
since 1946, except for leaves of absence for 
graduate study at Columbia and Yale. 


Gustave D. Houtman of G. D. Houtman 
and Son, Civil Engineers of Media, Pa., 
announces the purchase of the engineering 
practice of Over and Tingley of Haverton, 
Pa. The Over and Tingley firm was 
started in the early 1920's, and has been 
active in land development, surveying 
and municipal engineering work. 


Penn P. Livingston has just returned 
from India where he completed an 18- 
month contract as senior hydrologist for 
the Ralph M. Parson’s Co. on a $7,000,000 
test drilling program to find ground water 
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for irrigation. He will be available for sanitary equipment. Mr. Nelson was 


consultation on general hydrology, especi- previously manager of the Western Sani- 
ally ground-water problems. Mr. Living- tary Division at Oakland, Calif. 
ston’s address is RR No. 7, Box 188, 
Lake Austin, Tex. 
Robert D. Dikkers has been appointed 
an assistant engineer for the National 
Renville S. Rankin, director of the sani- Concrete Masonry Association at its 
tary technical division of Dorr-Oliver Inc., Chicago headquarters. Mr. Dikkers was 
at Stamford, Conn., retired on October 1, previously a junior civil engineer with the 
after 27 years of service. He will remain Harza Engineering Company of Chicago. 


with the company in a consulting capacity 
on sanitary engineering matters. Fred G. 
Nelson will succeed Mr. Rankin as direc- 
tor, and in his new position will have over- 
all responsibility for the development, de- 
sign, and engineering of all Dorr-Oliver 


Ralph N. Shepard, engineer of construc- 
tion and design with Carbide and Carbon 
Chemical Corp., South Charleston, W. Va., 
(Continued on page 94) 


ence AND 


OF 54 TOP 
KNOW-HOW 
CIVIL ENGINEERING CONSULTANTS 


AT YOUR FINGERTIPS IN 


AMERICAN CIVIL ENGINEERING PRACTICE 


IN THREE VOLUMES 


Edited by ROBERT W. ABBETT, Tippetts- Abbett-McCarthy-Stratton, Engineers 


This brand-new work presents the fundamental principles, procedures, and 
data of modern civil engineering in concise and usable form, with thousands of illus- 
trations from current practice. Replacing Merriman's famous American Civil Engineers’ 
Handbook, the new Abbett volumes provide a truly comprehensive, thoroughly up-to- 
date reference—an unparalleled time-saver on the job. 


American Civil Engineering Practice is subdivided into 34 sections, each written by an 
outstanding authority in the particular specialty. Each volume has its own index. 


Volume | covers metropolitan and community planning, surveying, traffic, highways, airports, 
railroads, soil mechanics and site planning, foundations, earth-work, and tunnels—including all 
necessary mathematical tables. Ready now. 1026 pages. $97 illus. $15.00. 

Volume Il covers hydraulic, sanitary, and harbor engineering. Ready now. 956 pag:s. 648 
illus. $15.00. 


Volume Ill covers masonry, reinforced concrete, steel and timber structures. Ready Spring, 1957. 
Approx. 1280 pages. 1048 illus. Prob. $18.00. 


Order all three volumes ON APPROVAL now. Volumes | and Ii will be 
sent to you immediately. Volume Ill will be mciled in a few months. 


JOHN WILEY & SONS, Inc. 

440 Fourth Avenue, New York 16, N. Y. Cl-116 
Please send me AMERICAN CIVIL ENGINEERING PRACTICE 
to read and examine on approval. (Check volumes you want.) 


Volume I....... $15.00 
Volume fl.......$15.00 
Volume Ill... .. .$18.00(?) 


In 10 days I will return the book(s) and owe nothing, or I will 
remit the full purchase price(s), plus postage 


Name 
Addcess 
City. . Zone State 


() Save postage! Check here if you ENCLOSE payment in which 
case we pay postage. Same return privilege, refund guaranteed 
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NEW THEODOLITE 


SETS UP QUICKLY, 
EVEN IN THE WIND 


Has this been your 
problem? Now—old- 
type mechanical 
plumb-bob replaced 
by can't-miss optical 
principle 


© Improved Theodolite reads 
horizontal and vertical circles 
simultaneously, through same 


eyepiece 


® Reads direct to 1 min. with no 
matching of lines—no parallax 


© Amazingly blur-free—small, 
compact, moisture-proof, 


dust-proof. 


Mail this coupon for details & 


INSTRUMENT CORP. OF AMERICA 
45-22 Pearson St., Long Island City, N.Y. 


Please send me Booklet D 


Double bubble 
Other levels 


Combinations 
Theodolites 


ion on Fennel... 
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(CD Collimeters 
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News of Engineers 
(Continued from page 93) 


has retired after more than 38 years of 
| service with units of the Union Carbide 
and Carbon Corp. During his long tenure 
with the company he was with Linde Air 
| Products for 16 years and for 22 years 
with the Chemicals Company. 


Richard N. Berry has been elected a 
| member of the board of directors of Con- 
| sumers Water Company and _ general 
| manager and assistant to the vice-president 
| in charge of operations at Portland, Me. 


| Mr. Berry has been engaged in consulting 
| engineering and management work for 
| water utilities in Maine since 1951. 


Benjamin F. Fairless, president of the 


| American Iron and Steel Institute and re- 
| tired head of the United States Steel Corp., 
| was named by President Eisenhower as 
| chairman of a citizens’ committee to re- 
| view 


foreign-aid programs. The new 
committee will be known as the President's 
Citizen Advisers on the Mutual Security 
Program. 


Thomas J. Driscoll has been appointed 
Fox River valley field engineer for the 


| Portland Cement Association, with head- 


quarters in Appleton, Wis. He replaces 
Barry E. Brevik, who has retired after 30 
years with the Association. Mr. Driscoll 
has been with the association since 1948. 


Armour T. Granger, has assumed new 
duties as dean of the University of Ten- 


| nessee College of Engineering. Since 1940 


he has been head of the civil engineering 
department there. Professor Granger is a 
specialist in bridges and a former president 
of the Tennessee Valley Section. 


Harold K. Friedland, former district 
airport engineer for the U. S. Civil Aero- 
nautics Administration, announces the 
opening of an office for the general practice 
of civil engineering in Escondido, Calif. 
He will also serve as western associate 
engineer for Leigh Fisher & Associates of 


| South Bend, Ind. 


| Emil C. Jensen, chief of the Engineer- 
| ing and Sanitation Division of the Wash- 
ington State Department of Health, is the 
new vice-president of the Federation of 
Sewage and Industrial Wastes Associa- 
tions. He will fill out the unexpired term 
of John W. Cunningham, who has resigned. 


Casimir A. Rogus, director of engineer- 
ing of the New York City Department of 
Sanitation, was honored by the American 
Public Works Association at its conven- 
| tion in Fort Worth, Tex., with presenta- 
tion of the Charles Walter Nichols Award 
for outstanding and meritorious achieve- 
| ments in the public works field. Mr. 
| Rogus has spent more than 27 years in 
| government work. 
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George H. Lacy, recently retired chief 
civil engineer for the Houston division of 
the Gulf Oil Corp., has joined Portable 
Bridge and Equipment Co. of Houston. 
His major assignment is sales promotion 
of general fabrication items for the oil and 
heavy construction industries. Mr. Lacy 
is a past-president of the Houston Branch 
of the Texas Section. 


Alfred C. Drake was recently promoted 
to the position of general construction 
superintendent of Electro Metallurgical 
Co. in North Madison, Ohio, a division of 
Union Carbide and Carbon Corp. Mr. 
Drake is responsible for the planning, 
scheduling, and management of construc- 
tion of all of the plants and facilities of the 
Electro Co. 


James H. Le Van, senior sanitary engi- 
neer with the United States Public Health 
Service, detailed to the FHA at Jamaica, 
N. Y., has been transferred to the newly 
established Health Research Facilities 
Branch in Bethesda, Md. His new ad- 
dress is National Institutes of Health, 
Division of Research Grants, Bethesda 
14, Md. 


Loris L. Gerber is vice-president in 
charge of engineering and production of 
the new Prescon organization formed by a 
merger of Prescon, Inc., and Prescon of 
Texas. He was formerly general manager 
in charge of administration and produc- 
tion of Prescon of Texas at Corpus Christi. 
Willard C. Alexander is one of his top en- 
gineering aides. 


Harold L. Aitken, former state engineer 
of Nebraska and since 1953 executive as- 
sistant administrator for the Federal Civil 
Defense Administration at Battle Creek, 
Mich., has been named engineer in charge 
of the newly-opened Washington office of 
the Clarkeson Engineering Company, Inc., 
of Boston. 


J. Morley English, international author- 
ity on structures, has been appointed to 
organize the Harvey Aluminum Structures, 
division of Harvey Machine Co., of Tor- 
rance, Calif. Dr. Morley is on leave from 
the University of California at Los An- 
geles, where he is associate professor of en- 
gineering. 


Thomas F. Burris was recently ap- 
pointed chief engineer of the Chesapeake 
and Ohio Railway, with headquarters at 
Huntington, W. Va. Mr. Burris is a 29- 
year veteran employee, and served until re- 


_cently as chief engineer of the Southern re- 


gion at Richmond, Va. 


Russell E. Dukehart has taken over 
new duties as road and airport design en- 
gineer with the Benjamin E. Beavin Com- 
pany, Consulting Engineers of Baltimore, 
Md. Mr. Dukehart has been employed 
by Associated Consulting Engineers of 
Baltimore. 
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DECEASED 


Sylvester Clay Baker (M. '22), age 74, 
consulting engineer of Green Lake, Wis., 
died at his home there recently. A 1908 
graduate of the University of Missouri, 
Mr. Baker spent 28 years of his career in 
railroad work. For seven years he was en- 
gineer with the United Railways Co., of 
St. Louis, and for 18 years engineer of 
maintenance of way and structures with 
the East St. Louis & Surburban Railroad 
Co. Later he was coordinator for Greeley 
and Hansen, consulting engineers of Chi- 
cago, on construction of Camp Forrest, and 
for Ferguson-Oman of Cleveland in the 
building of the Wolf Creek Ordnance 
Plant at Milan, Tenn. 


William J. Barden (M. '23), age 86, re- 
tired Colonel, U. S. Army, died at his 
home in Washington, D. C., on October 2. 
A graduate of West Point Military 
Academy, class of 1894, he served in the 
Spanish American War, the Vera Cruz 
Expedition and World War I. He had 
been division engineer of the Northeast 
Division of the Corps of Engineers, and 
helped build Wilson Dam at Muscle 
Shoals, Ala. Colonel Barden retired in 
1934 but was recalled to active duty in 
1940 as district engineer for the District 
of Columbia. Since 1942 he had been a 
consultant for the Esso Shipping Co. 


Haig M. Boyajohn (M. ’19), age 71, 
president of Boyajohn and Barr, Inc., 
general contractors of Columbus, Ohio, 
died at his home in that city recently. 
For several years Mr. Boyajohn was 
manager of the Brayton Engineering Co., 
Detroit, on general contracting work, 
specializing in the design of large munici- 
pal and office buildings. He organized 
the firm of Boyajohn and Barr in 1922. 


Ralph H. Burke (A.M. '10), age 72, city 
airport consultant and head of the Chicago 
engineering firm of Ralph H. Burke, Inc., 
died in Evanston recently. He was a 
graduate of Massachusetts Institute of 
Technology, class of 1906. Mr. Burke was 
associated with the City of Chicago Sani- 
tary District from 1906 to 1920 as engineer 
and principal construction engineer, re- 
turning in 1934 to serve twelve years as 
chief engineer of the Park District. Dur- 
ing the interim he was engineer and general 
superintendent of the T. J. Forschner 
Contracting Co. and its successor, the 
A. J. Forschner Construction Co. In 1946 
he formed the Ralph H. Burke firm. 


Harry Gilbert Burrowes (M. '09), 
age 78, retired consulting engineer of 
San Francisco, Calif., died there on August 
19. A native of Mt. Vernon, N. Y., Mr. 
Burrowes spent his early career in railway, 
tunnel, and terminal construction work 
in the East. He served in World War I 
as a captain in the 25th Engineers and in 
the recent war as chief division engineer 


(Continued on page 96) 
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Are You Looking for 
FASTER, BETTER, 
CHEAPER Methods? 


When it comes to pipe lines for air, water, ventilating, dredg- 
ing, hydraulicking or materials handling, Naylor Spiralweld 
pipe offers you a proved way to get these jobs done faster, 
more dependably and at lower cost. 


The light weight of this distinctive pipe makes for faster, 
easier handling. Naylor’s exclusive structure provides extra 
strength and safety for dependable performance no matter 
how rough the going. And, the one-piece Naylor Wedge- 
Lock coupling gives you the fastest method of connections 
to simplify installation and cut costs. 


If you are looking for ways to speed up pipe line operations 
in construction service, get the facts on Naylor pipe and 
Wedge-Lock couplings today. 


Ask for Bulletin No. 507. 


NAYLOR PIPE COMPANY 


1281 East 92nd Street 
Chicago 19, Illinois 


Eastern U. S. and Foreign Sales Office: 350 Madison Avenue, New York 17, New York 
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JACKSON PAVING TUBE 
(INTERNAL TYPE) 


JACKSON VIBRATORY 
SCREED 


JACKSON POWER PLANT 


FOR SALE OR RENT 
AT YOUR JACKSON 


DISTRIBUTOR 


FOR MORE PROFITABLE 


PAVING | 


MACADAM BASE COURSES, SUB- 
BASES, SOIL-CEMENT PAVING, FILLS 


The JACKSON MULTIPLE COMPACTOR has 
now thoroughly demonstrated that it is by far the 
most advantageous equipment for achieving or 
exceeding specified densities in rock, slag, sand, 
gravel ... all granular soils used in waterbound 
and penetration macadam construction, and in 
filling the voids in rock and slag courses with 
fines. The Jackson does it in about half the time 
required with other types of equipment. It is 
equally efficient for consolidating large granular 
soil fills such as bridge approaches and kindred 
projects. 


JACKSON INTERNAL TYPE PAVING TUBE 


Supplied with extraordinarily powerful motors, 
no concrete highway or airport paving job is too 
tough for this improved machine. Tubes vibrate 
deep in concrete, quickly plasticizing harsh dry 
mixes in slabs to 24” thick and as wide as 25’. 
It saves time, saves cement; provides greater den- 
sity and compressive strength. Cuts spreading 
costs where no spreader is used. The tube is 
made up of one unit as shown for each 5’-0” 
(maximum) of slab width. Usually attached to 
front of finisher and controlled by finisher oper- 
ator. Power is supplied by a Jackson Power 
Plant mounted on the parent equipment. 

Use of a JACKSON Side Form Vibrator on 
standard finisher assures thorough consolidation 
and plasticity of concrete at side and center 
forms — with no “missed” spots. Labor savings 
effected quickly repay cost of equipment. 


MUNICIPAL PAVING — BRIDGE DECKS, ETC. 
For jobs of this type a JACKSON Vibratory 
Screed and Portable Power Plant is the most con- 
venient, productive and inexpensive outfit you'll 
find anywhere. Strikes off to any crown, under- 
cuts at curb and sideform, works right up to and 
around all obstructions. Two men easily handle 
it on all slabs up to 30 feet wide, and it may be 
rolled back for second passes on 4 rollers. 


PORTABLE POWER: Thoroughly reliable, time- 


proved plants in capacities of 1.5 to 7.55 KVA... 
equipped with permanent magnet generators re- 
quiring no maintenance or adjustment. They pro- 
vide both single and 3-phase 120V., 60 Cy., AC 
and may be used for lights as well as operating 
all JACKSON equipment. 


JACKSON VIBRATORS, INC. 


LUDINGTON 


MICHIGAN 
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of the Defense Plant Corp. for the West- 
ern states. Until recently Mr. Burrowes 
had consulting offices in San Francisco. 


Ralph Hughes Cahill (M. '26), age 65, 
manager of the village of Whitefish Bay, 
Wis., died there on August 10. Mr. Cahill 
received his degree from the University of 
Wisconsin in 1913. He was engineer in 
charge of design and construction for the 
Milwaukee Water Works from 1923 to 
1927, and later was in practice with 
Charles A. Cahill & Sons, consulting engi- 
neers of Milwaukee. He had been village 
manager of Whitefish Bay since 1933. 


Selleck T. M. Carpenter (M. '31), age 
72, president of Carpenter & Skaer Inc., 
of Buffalo, N. Y., died at his home there 
on September 13. In 1915 Mr. Carpenter 
joined the construction firm of B. I. 
Crooker as engineer and estimator, and in 
1921 he became vice-president and secre- 
tary of the firm, under the name of 
Crooker and Carpenter, Inc. In 1928 the 
firm name was changed to Crooker, Car- 
penter and Skaer, Inc., predecessor to Car- 
penter & Skaer, Inc., with Mr. Carpenter 
as vice-president. He was a graduate of 
Webb Academy of Marine Engineering 
and Naval Architecture. 


Donald O. Coe (M. '52), age 54, since 
1952 chief of the Safety Branch of the 
Mississippi River Commission, died at his 
home in Vicksburg recently after a short 
illness. A 1926 civil engineering graduate 
of Denison University, he did graduate 
work at the University of Wisconsin and 
Temple University, and later was asso- 
ciated with Weston and Sampson, con- 
sulting engineers of Boston, Mass., as en- 
gineer and resident engineer. In 1940 he 
was appointed assistant Naval Architect 
in the U.S. Navy Department, transferring 
to the U. S. Engineer Office at Vicksburg in 
1941. 


William Neville Collier (M. ‘14), age 
83, retired specialist in the design and 
construction of public buildings, died 
recently at his home in Long Beach, Calif. 
Mr. Collier's early career was spent in 
railroad work. From 1909 until his re- 
tirement in 1938 he was with U. S. Public 
Buildings, Treasury Department, which 
he served as superintendent of construc- 
tion and, from 1924 on, as district engineer 
at Kansas City, Mo. 


AlJan Reginald Cullimore (M. '52), age 
72, president emeritus of Newark College 
of Engineering, died at his home in South 
Orange, N. J., on September 20. Joining 
the Newark College faculty as executive 
head in 1920, he was instrumental in the 
planning and development of three new 
engineering buildings. Since his retirement 
as president in 1949, he had served as con- 
sultant in various educational, financial, 
and professional capacities. In his earlier 
career he was dean of engineering at the 

(Continued on page 98) 
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TULSA 
COUNTY COURTHOUSE 
Black & West, Tulsa, architect; Lee 
Hendrix, Tulsa, structural engineer; 
Manhattan Construction Company, 
Muskogee, Oklahoma, contractor. 


CONCRETE FRAMES AND FLOORS 


«+ - economical construction for modern public buildings 


The photo above shows the Tulsa County Courthouse, Tulsa, Okla., 

as it appeared when under construction. The completed building is 

14 stories high. The floors are of ribbed concrete construction. cONCRE 
New public buildings, like the Tulsa County Courthouse, can be for Strength 

built faster and with greater economy when designed with concrete Durability 


frames and floors. There are many reasons for the growing popu- Firesafet 
larity of this type of construction. y 


Concrete frame and floor construction offers long life, great strength, 
life-long economy and maximum firesafety. Its moderate first cost, 
low maintenance cost and long service life add up to true low annual 
cost, which pleases public officials and taxpayers alike. Additional 
proof of the economy of concrete frame and floor construction is the Write for free bulletin, distributed 
fact that when competitive bids and cost analyses were made they only in the United States and Canada 
showed that this method saved up to 40% on frame and floor costs. 


PORTLAND CEMENT ASSOCIATION Dept: 11-13, 33 West Grand Avenue, Chicago 10, Illinois 


A national organization to improve and extend the uses of portland cement and concrete through scientific research and engineering field work 
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FOR EXPANSION 


& CONSTRUCTION 


‘JOINTS 


where only the BEST will do! 


Architects and engineers the 
world over are convinced that 
“DURAJOINT” is a waterstop on 
which they can successfully stake 
their reputation. This thermo-plastic 
waterstop, designed from a specially 
compounded Polyvinylchloride = 
PVC, is extruded with a center hol- 
low bulb and longitudinal ribs on 
both sides that insure the distribution 
of critical pressures and enhance the 
holding power. 'DURAJOINT'S” 
adequate elasticity and excellent 
tear resistance allows it to success- 
fully handle vertical or lateral move- 
ments of masses of concrete without 
being sheared. Specify 'DURA- 
JOINT” with the comfort of knowing 
that this is a waterstop that will, 
undoubtedly, outlast the usefulness 
of the structure in which it is used. 


10 
ht N4 


ADVANTAGES 


@ Resistant to extreme waterhead 
pressures 


@ Tensile strength of not less than 1900 
Ibs. per square inch 


@ Superior holding strength... elon- 
gation ability of more than 350% 


@ Effective temperature range of 
54°F. to +176°F. 


@ Chemically inert...resistant to 
acids, alkalis, weather, chlorinated 
water, oil, fungus, etc. 


@ Quickly, easily spliced "‘on the job”’ 
by merely applying heat and hold- 
ing the ends together . . . requires no 
welding or vulcanizing equipment 


@ Available in lightweight, easy to 
handle 50 ft. coils ... withstands 
abuse without damage 


“DURAJOINT” enjoys national distribution through 


the outlets of Tecon Products Inc. in the 11 western 
states and W. R. Meadows, Inc. in the other 37 
states of the mid-western, southern and eastern 
portions of the United States. Write today for 
complete information. 


A PRODUCT OF ELECTROVERT 


Distributed in your area by... 


RODUCTS 
INC. 


TECON 


304 S. ALASKAN WAY 
SEATTLE 4, WASHINGTON 
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University of Delaware and dean of the 
College of Industrial Science and acting 
president of the University of Toledo. He 
was a graduate of Massachusetts Institute 
of Technology, and a veteran of World 
War I, in which he served in the Sanitary 
Corps with the rank of major. 


Lawrence Merton De Long (A.M. '50), 
age 41, for the past five years structural 
engineer with the Corps of Engineers at 
Portland, Ore., died at his home there re- 
cently. Mr. De Long received his B.S. in 
civil engineering from Oregon State College 
in 1938 and his M.S. from the University 
of Illinois in 1941. He had been with the 
Navy Bureau of Yards and Docks, con- 
ducting surveys in Guam and the Palau 
Islands, and served as structural engineer 
for the Portland (Ore.) Bureau of Build- 
ings. Mr. De Long joined the Corps in 
1951. 


Arthur Herbert Diamant (A.M. '06), age 
77, chief engineer on the construction of the 
Sixth Avenue Subway in New York City, 
died at his home there recently. A civil 
engineering graduate of the College of the 
City of New York, Mr. Diamant was vice- 
president of the Rosoff Subway Construc- 
tion Co., Inc., and its successor, Samuel R. 
Rosoff, Ltd., for many years prior to his 
retirement in 1950. He had also been 
chief engineer of the Delaware and 
Northern Railway Co. 


Daniel Mason Garber (M. '28), age 67, 
since 1947 head of the Mason Garber Con- 
struction Co., of Winston-Salem, N. C., 
died at his home there recently. For 
many years Mr. Garber was connected 
with the North-Eastern Construction 
Company of New York, which he served 
as vice-president of the North Carolina 
district and as director. Mr. Garber 
studied at the Virginia Military Institute 
and Columbia School of Mines and Engi- 
neering. 


197 


Clarence B. Goodwin (M. '27), age 
66, retired city manager of San José, 
Calif., died at his home there recently. 
He was a graduate of Stanford University, 
class of 1913. After early work with the 
structural engineering firm of H. J. 
Brunnier, San Francisco, Mr. Goodwin 
served as superintendent of construction 
for the Federal Construction Co. He 
became assistant city engineer of San 
José in 1918, progressing to city engineer 
and city manager. He retired in 1946. 


Philip Gray (A.M. '32), age 68, superin- 
tendent of the Crabtree Construction Co., 
West Palm Beach, Fla., died at his home 
at Lake Worth, Fla., recently. A specialist 
in difficult foundations and marine struc- 
tures, Mr. Gray built the foundation for the 
New York City Municipal Building and 
was employed on the construction of 

(Continued on page 100) 
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Mars Pencils 
Sponsors 
Tomorrow’s Designs 


Mars OUTSTANDING DESIGN SERIES— 
featured in the current advertising of 
J. S. Staedtler, Inc.—has attracted wide- 
spread attention among the users of fine 
drafting pencils. It has fulfilled our ex- 
pectation that the men who appreciate 
the finest working tools are those with a 
lively creative interest in new designs, 
new projects, new ideas. 

Concerned with unusual projects— 
designs of the future—Mars Outstanding 
Design Series provides a “showcase” for 
originality, for interesting work of engi- 
neers, architects, and students which so 
often lies buried. To stimulate you to 
send in your designs, Mars Pencils 


will pay you *100 


for any design accepted. This $100 is 
paid you simply for the right to repro- 
duce your project in the Mars Outstand- 
ing Design Series. There are no strings 
attached. You will be given full credit. 
(See ad on facing page—one of the ads 
in the current series.) All future rights 
to the design remain with you. You can 
reproduce it later wherever you like and 
sell or dispose of it as you wish. 

The subject can be almost anything 
—aviation, space travel, autos, trains, 
buildings, engineering structures, house- 
hold items, tools, machines, business 
equipment, etc. It should be a project 
that appeals to design-minded readers, 
be of broad interest, and be attractively 
presented. Do not submit a design that 
has been executed. As a matter of fact, 
the project does not need to have been 
planned for actual execution. It should, 
however, be something that is either 
feasible at present or a logical extension 
of current trends. It cannot be unrealistic 
or involve purely hypothetical altera- 
tions of natural laws. 

There is no deadline for entries but 
the sooner you send yours in, the greater 
the probability of its use as one of the 
subjects in the 1957 Mars Outstanding 
Design Series. 


___ It Is Simple To Submit a Design 
For Mars Outstandirig Design Series 


Just mail in an inexpensive photostat or 
photocopy of the subject—one you can 
spare, since it cannot be returned. 

If your entry is accepted, we will ask 
you to send in a sharp photograph of 
the design, or the design itself, sothat 
we can make a sharp photograph suit- 
able for reproduction — after which it 


will be returned to you promptly. 


Send your entry to: 


JS. STAEDTLER INC. 


DICAROLIS COURT, HACKENSACK, NEW JERSEY 
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the Hell Gate Bridge in New York and the 
Flagler and Lake Worth bridges in Florida. 
For a number of years he was president 
and chief engineer of the Gray Engineering 
and Construction Co., Inc., of Greenwich, 
Conn. He had been in Florida since 1941. 
He was a graduate of Cooper Union. 


Howard John Grevenitz (J.M. '54), age 


| 23, junior civil engineer with the West- 


chester County (New York) Department 
of Public Works and a resident of Long 
Island City, N. Y., died in an accident on 
September 3. A graduate of Cooper Union 
College, class of 1954, he had been asso- 


| ciated with the Westchester Department 
| of Public Works for the past two years. 


Theodore Warren Hacker (M ’31), age 


| 64, partner in the engineering firm of 
| Whitman, Requardt and Associates, Balti- 


more, died at his home at Gibson Island, 
Md., on September 22. A 1917 civil en- 


| gineering graduate of Cornell University, 
| Mr. Hacker had been with Whitman, 


Requardt most of the time since 1919. In 
1934 he was put in charge of all the firm’s 
construction work and carried on this 


| phase of its activities until he was taken 
| ill last spring. One of his major projects 
| for the firm was the organization of survey 


parties, resident engineers and inspectors 
for the large Chemical Warfare Arsenals 


| built by the United States Army at Edge- 
| wood, Md., and Huntsville, Ala. 
| 1931 to 1934 he was retained by the Rocke- 
| feller Foundation for sanitary work and 


From 


was stationed in Thailand as adviser on 
water supply to the Siamese Govern- 
ment, 


George Wellington Hamilton (M. 
30), age 76, consulting engineer of Wash- 


| ington, D. C., died at his home there on 
| August 30. Mr. Hamilton wasa fellow and 
| charter member of the AIEE and had just 
| become a life member of ASCE. He had 
| worked for 56 years in the United States 


and South America in major phases of 
electric utilities, in the developing, de- 
signing, constructing, operating, adminis- 
tering and marketing of power. From 


| 1919 to 1933 he was vice-president in 
| charge of hydraulics and electrical engi- 
| neering for the Middle West Utilities Co. 


of Chicago. 


John Newton Harris (A.M. '46), age 
49. manager and secretary of the Culpeper 
Building and Supply Corp., of Culpeper, 
Va., died there recently. He was a gradu- 
ate of Virginia Mechanical Institute. 
From 1926 to 1948 Mr. Harris was with 
the Virginia Department of Highways, 
which he served as bridge designer, de- 
signer, project engineer, and resident en- 
gineer. In 1948 he joined the construc- 
tion firm of Culpeper Building and Supply. 
In World War II Mr. Harris served as a 
lieutenant colonel in the Army Corps of 
Engineers. 
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August L. Hausmann (A.M. ’31), age 
63, designer with Corbett, Tinghir & Co., 
of New York City, died at his home at 
Cliffside Park, N.J., recently. A native of 
Germany, Mr. Hausmann graduated from 
the Polytechnic University of Hanover in 
1921 and was engaged in structural steel 
and steel bridge work until 1927 when he 
came to the United States. His work here 
had included design and checking for the 
Electric Bond and Share Co. and the 
American Gas and Electric Co., both of 
New York City. He had been with Cor- 
bett, Tinghir since 1951. 


Walter Monroe Jarvis (M. ’36), age 60, 
construction engineer with the Corps of 
Engineers at Oak Ridge, Tenn., died at 
his home there recently. Mr. Jarvis was 
associated with Stone & Webster at Oak 
Ridge, Tenn., prior to joining the Corps of 
Engineers in 1946. Earlier he had been 
associated with the Kentucky State High- 
way Department as district engineer and 
engineer in charge of maintenance. He 
studied at the University of Kentucky and 
was a veteran of World War I. 


William J. H. Manning (A.M. ’20), age 
65, division engineer with the Delaware 
and Hudson Railroad Corp. at Plattsburg, 
N. Y., died there recently. He was a civil 
engineering graduate of Rensselaer Poly- 
technic Institute, class of 1911. Mr. 
Manning joined the Delaware and Hudson 
Railroad in 1919, and since 1925 had been 
division engineer in charge of the Cham- 
plain Division. 


David Curtis Martin (M. 52), age 51, 
structural designer for the General Elec- 
tric Co., Schenectady, N. Y., died there 
recently. A 1933 graduate of Manhattan 
College, Mr. Martin had been with General 
Electric since 1942. As town engineer for 
Rotterdam, N. Y., for five years, he de- 
signed the town hall and other municipal 
structures. His specialty was the design 
of concrete foundations for large electrical 
installations, and his projects included the 
foundation for the 20,000-kva motor at 
California Institute of Technology. 


Harold J. McCoy (M. ’45), age 65, con- 
sulting engineer of Spokane, Wash., died at 
his home there on August 13. A specialist 
in lumber mills and lumber products, Mr. 
McCoy had been in practice in Spokane 
since 1943. Earlier he had a consulting 
practice in Portland, Ore. For a number 
of years he was assistant manager of the 
Klamath Falls Branch of the Weyer- 
haeuser Lumber Co. at Klamath Falls, 
Ore. He was prominent in the Spokane 
Section, which he served as president in 
1948. 


Clarence McDonough (M. ’29), age 66, 
president and director of the Foundation 
Company of New York City, died sud- 
denly at his home in that city on Septem- 
ber 20. Mr. McDonough graduated from 
Massachusetts Institute of Technology in 
1912 and joined the Foundation Company 
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the next year. He was engineer and dis- 
trict manager for the Pittsburgh district 
until 1926, when he was made chief engi- 
neer for foreign countries. Mr. Mce- 
Donough was general manager and chief 
engineer for the Lower Colorado River 
Authority from 1935 to 1940. He re- 
turned to the Foundation Co. in 1943 as 
vice-president and director, and became 
president in 1953. He also had been presi- 
dent of the Jersey City Liberty Terminal 
Corp. 


John Francis McGrath (M. ’48), age 32, 
civil engineer with the Lago Oil & Trans- 
port Co., Ltd., in Aruba, Netherlands 
West Indies, died there recently. A 
graduate of the University of South 
Carolina, class of 1948, Mr. McGrath had 
been with Lago Oil & Transport Co., Ltd., 
since his graduation. 


Granville Parker (A.M. ’30), age 57, for 
the past two years superintendent of the 
engineering construction and maintenance 
department of West Australian Petroleum 
Pty., Ltd., Perth, Western Australia, died 
in Hong Kong, China, on June 7. In his 
early career Mr. Parker held various en- 
gineering positions in the United States 
and China. From 1938 to 1943 he was 
associated with the Colombian Petroleum 
Co. in Calcutta, and from 1947 to 1954 he 
was chief construction engineer for the 
Texas Petroleum Co. in Bogota, Colom- 
bia. He served as captain in the U. S. 
Army Corps of Engineers in World War 
If. 


Wilbur L. Sharp (M ’48), age 66, retired 
rate engineer for the Portland General 
Electric Company, Portland, Ore., died at 
his home there recently. Mr. Sharp re- 
tired last December from active manage- 
ment of his department after 35 years of 
service. He had continued to serve the 
company in a consulting capacity. 


Sheldon B. Shepard (A.M. ’21), age 68, 
retired engineer of St. Petersburg, Fla., 
and Twig, Minn., died recently in a Du- 
luth, Minn., hospital. From 1926 to 1938 
Mr. Shepard was highway engineer for St. 
Louis County, Mo. During World War II 
he was with the Army Corps of Engineers 
at Omaha, Nebr., engaged in construction 
of airbases. After the war he taught engi- 
neering at Oklahoma A. & M. College for 
two years. A graduate of Ohio State Uni- 
versity, Mr. Shepard had early experience 
in the New York and Ohio highway de- 
partments. 


Joseph G. Shryock (M. ’23), age 75, 
retired president of the Belmont Iron 
Works in Philadelphia, Pa., died at 
North Coway, N. H., recently. A gradu- 
ate of Pennsylvania Military Institute, 
class of 1900, Mr. Shryock had been a 
steelmaker and expert on bridge design for 
50 years. He started his career with the 
Pencoyd Iron Works and the Virginia 
Bridge Co., of Roanoke, Va., joining Bel- 
mont in 1904. He was vice-president 
of Belmont from 1926 to 1940, and presi- 

(Continued on page 102) 
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chef-less restaurant 


This concept of Sue Vanderbilt, Pratt industrial- 
design graduate now designing GM auto interiors, 
would assemble a whole meal and cook it by microwave 
in a few seconds. Customer would merely check pic- 
ture menu, insert money, push buttons. By the time 
he reached the far end of the counter the meal would 
be waiting, piping hot. All components already exist. 

Many designs that will make news tomorrow are 
still in the “bright idea” stage today. No one knows 
which will flower into reality. But it will be important 
in the future, as it is now, to use the best of tools when 
pencil and paper translate a dream into a project. And 
then, as now, there will be no finer tool than Mars— 
sketch to working drawing. 

Mars has long been the standard of professionals. 
To the famous line of Mars-Technico push-button 
holders and leads, Mars-Lumograph pencils, and 
Tradition-Aquarell painting pencils, have recently been 
added these new products: the Mars Pocket-'T’echnico 
for field use; the efficient Mars lead sharpener and 
“Draftsman’s” Pencil Sharpener with the adjustable 
point-length feature; and — last but not least — the 
Mars-Lumochrom, the new colored drafting pencil 
which offers revolutionary drafting advantages. The 
fact that it blueprints perfectly is just one of its many 
important features. 


The 2886 Mars-lumograph drawing pencil, 19 
degrees, EXEXB to 9H. The 1001 Mars-Technico 
push-button lead holder. 1904 Mars-Lumograph 
imported leads, 18 degrees, EXB to 9H. Mars- 
Lumochrom colored drafting pencil, 24 colors. 


INC. 


HACKENSACK, NEW JERSEY 


at all good engineering and drawing material suppliers 


STAEDTLER, INC. MARS O30] LUMOGRAPH 
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the HY-Q Sluice Gate 


seats flush on the bottom of the channel! 


ys The Rodney Hunt HY-Q* Flush Bottom Closure 
gate offers design flexibility and other excep- 
tional advantages for water filtration, sewage 
treatment and practically all other sluice dam, 


channel and chamber flow control. 


You get maximum flow because there is 
minimum turbulence at the point of great- 
est head. 


You get complete drainage naturally; no 
need for pumps and piping to get out water 
trapped behind a sill. 


You get maximum clear opening because 
full flow at every raising of the gate sweeps 
the channel clear of silt and debris. 


You get maximum hydraulic gradient be- 
cause the HY-Q gate seats at the lowest 
level of the channel. 


Send for a new 12-page catalog — No. 75 — 
giving complete description and specifica- 
tions of the patented Rodney Hunt HY-Q 
Flush Bottom Closure Sluice Gate. 

*HY-Q is a trademark of Rodney Hunt Machine Co. 


RODNEY HUNT MACHINE CO. 


Water Control Equipment Division 
86 LAKE STREET, ORANGE, MASSACHUSETTS, U.S.A. 
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dent of the company until his retirement in 
1950. He was the inventor in 1933 of the 
Belmont interlocking channel floor. 


John Thomas Smith (M. ’23), age 78, 
consulting engineer of Montevideo, Uru- 
guay, died at his home there recently. 
A graduate of the University of Uruguay 
in 1901, Mr. Smith later received a 
certificate from the Ecole Nationale des 
Ponts et Chaussees, Paris. Before en- 
tering private practice in 1940, Mr. 
Smith had been designer and constructor 
of a state bridge at Carmelo, Uruguay; 
director and _ vice-president of State 
Electrical Power Stations, Uruguay; and 
member of the Uruguayan Committee of 
the International Electrotechnical Com- 
mission. He had also been chief of a 
pavement company at Asfaltadora, Uru- 
guay. 


John Laurence Steward (A.M. ’29), age 
72, retired engineer and superintendent in 
charge of the Gas Depletion Department 
of the United Fuel Gas Co., Charleston, 
W. Va., died recently at Lemon Grove, 
Calif. From 1913 to 1917 Mr. Steward 
was in private practice, and for the next 
two years was resident engineer and office 
engineer for the Houston Coal Co., at its 
Elkhorn and Kimball, W. Va., plants. Mr. 
Steward joined United Fuel in 1919, work- 
ing as field engineer in West Virginia, Ken- 
tucky, and Ohio. 


Henry F. Stubbs (M. ’43), age 62, con- 
sulting engineer of Houston, Tex., died at 
his summer home in Durango, Colo., re- 
cently. From 1948 to 1954 Mr. Stubbs 
was general manager and vice-president of 
the Frederick Snare Corp. on the west 
coast of South America. Earlier he had 
been associated with the Ambursen Engi- 
neering Corp. as chief engineer on the con- 
struction of the Possum Kingdom Dam, 
and with the Arundel Corp. on construc- 
tion of roads in Puerto Rico. 


Sidney J. Williams (M. '22), age 70, as- 
sistant to the president of the National 
Safety Council, Chicago, and dean of the 
traffic safety movement in the United 
States, died in Evanston, IIl., on August 5. 
Mr. Williams received two degrees from 
the University of Wisconsin, and after 
graduation became engineer of the Wis- 
consin Industrial Commission. In 1918 he 
joined the National Safety Council as chief 
engineer, taking charge of the Council’s 
traffic safety program when it was 
launched in 1924. Since 1945 he had been 
assistant to the president of the Council. 
A national authority on traffic safety, he 
had been an adviser on safety matters to 
Presidents of the United States, to Con- 
| gress, and to federal agencies. 


November 1956 * CIVIL ENGINEERING 


| 
4 
i 
/ 
/ 
‘ 
/ 
1 
1 
: 4 
we 
/ 
(1) 
- 4 
# 


WHITE 


greater, 
longer-lasting 
precision... 


yet costs less than other 
quality engineers’ transits 
every White quality-built in- 


strument, these engineers’ tran- 
sits give you greater dollar-for-dollar 
value than any other comparable unit. 
For example: White uses a recent- 
ly-developed Swiss Dividing Engine 
to cut graduations into solid silver. 
This insures super-precision from 
the beginning, safeguards it through 
more years of hard field usage. 

: In addition, White engineers’ 
transits give you internal focusing, 
covered leveling screws and coated 

, optics. These and a host of other 
design and operating features com- 
bine to give you a transit unsurpassed 
for ease, speed, accuracy, economy 
and long-lived dependability. Write 
for Bulletin 1156 and the name of 
your nearest dealer. DAviD WHITE 
Company, 309 W. Court Street, 
Milwaukee 12, Wisconsin. 


all types of 
instruments 


The man behind the gun will tell you... 


GIVES YOU 


RECENT 
BOOKS 


(added to the Engineering Societies 
Library) 


Rural Water Supply and Sanitation 


Forrest B. Wright is the author of a practical 
guide to the design and installation of water sys- 
tems, pumping equipment, plumbing systems, 
and sewage disposal systems for the farm or 
country home. A special feature is the inclusion 
of detailed instructions for carrying out fifteen 
typical jobs. (Second edition, 1956, John Wiley 
and Sons, Inc., 440 Fourth Ave., New York 16. 
347 pp., $4.96.) 


Engineering as a Career 


This book by Ralph J. Smith introduces the 
beginning engineering student to the nature of 
the profession, to the type of studies he will be 
engaged in during his four years of college, and to 
selected topics in civil, electrical, and mechanical 
engineering. The qualifications, duties, and re- 
sponsibilities of the engineer are indicated, and the 
profession is described both in terms of the major 
branches and in terms of functions—research, 
design, construction, management, etc. Ma- 
terials, mechanics, thermodynamics, electrodyna- 


Shown, model 7014 with “‘A’’ standard. Model 7014 
same unit with ‘‘U’’ standard, also available, 


We offer expert 
REPAIR SERVICE 
on all makes, 


mics, and engineering economy are the engineer- 
ing subjects introduced. (McGraw-Hill Book 
Co., Inc., 330 West 42nd St., New York 36. 
1956. 365 pp., $4.75.) 


Engineering Mechanics 


The fourth edition of this standard text aims, 
like preceding editions, to acquaint the student 
with as many general methods of attack as pos 
sible, and to illustrate the application of these 
methods to practical engineering problems. In 
preparing the new edition, the authors have en 
deavored to simplify the presentation and have 
de-emphasized the algebraic treatment of prob- 
lems by giving them with numerical data and 
numerical solutions. The authors are S. Timo- 
shenko and D. H. Young. (Fourth edition, 
1956, McGraw-Hill Book Co., Inc., 330 West 
42nd St., New York 36. 478 pp., $7.50.) 


Symposium on Atmospheric Corrosion of 
Non-Ferrous Metals 


This symposium contains a report on a twenty- 
year testing program conducted by the ASTM, 
and nine papers based, mainly, on the results of 
the tests. The materials covered are copper and 
copper alloys, aluminum, magnesium coupled to 
other metals, rolled zinc, lead, tin, and nickel. 
(Published by the American Society for Testing 
Materials, 1916 Race St., Philadelphia 3, Pa. 
1956. 158 pp., $2.75.) 


(Continued on page 104) 


Library Services 


Engineering Societies Library books may be 
borrowed by mail by ASCE members for a 
small handling charge. The Library also 
prepares bibliographies, maintains search 
and translations services, and can supply 
photoprint or microfilm copies of any items 
in its collection. Address inquiries to 
Ralph H. Phelps, Director, Engineering 
Societies Library, 29 West 39th Street, 
New York 18, N.Y. 


CIVIL ENGINEERING * November 1956 


PHOENIX BRIDGE 
COMPANY 


Engineers 
Fabricators 
Erectors 


Structural Steel 
BRIDGES and BUILDINGS 


General Office 
and Shops 


PHOENIXVILLE, PA. 


Steel Corporati 


LEFAX 


_ TECHNICAL DATA BOOKS 
POCKET SIZE+ LOOSE LEAF 


hole, 6%” XK 334" bound 

paper, each book contains 

about 140 pages of technical data, 
presenting condensed, accurate and 
essential material for the engineer, 
technical worker, student an 
business man. 


Printed on loose leaf, six $ 12 
each 


Architecture Analytical Chemistry 
Home Heating Mechanical Drawing 
Illumination Machine Design 


Electrician’s Data Machinist's Data 
Builder's Data Mechanics of Materials 


Lumber Data Power Transmission 
Air Conditioning Machinery 
Building Thermodynamic 
Construction Tables & Charts 
Reinforced Physical & Thermo- 
Concrete ynamic Data 
Piping Data Metals 
Surveying Metallurgy 
Surveying Tables Hydraulics 
ighway Radio 
Engineering Television & FM 
General Math Electricity, AC 
Physics Electricity, DC 
Trig-Log Tables AC Motors & Gener- 
ators 
Transformers, Relays 
ables & Motors 


Write for FREE Conles (over 2000 list- 
ings). See for ow helpful LEFAX 
can be to you. Send $1.25 for each book, 
or $6 for any five books listed above, to: 


LEFAX PUBLISHERS, C1-3, Phila. 7, Pa. 
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Recent Books 


eM EXPANSION, CONTRACTION 


Progress in Nuclear Energy 


AND/OR ROTATION IS A FACTOR vo 


This volume, edited by R.A. Charpie and others, 

e eo | contains critical summaries of data on fission 
| physics made available at the International Con- 

ference on the Peaceful Uses of Atomic Energy. 

Of the twelve papers included, four deal with the 

| following subjects in basic reactor physics: homo- 


| geneous critical assemblies; zero energy studies 

p) e e on fast reactor; heterogeneous methods of reac- 

S tor calculations; and theory and experiment of 
highly enriched intermediate and thermal as- 

semblies. Other papers deal with neutron scat- 


EXPANSION PLATES & BUSHINGS tering and absorption, properties of fissionable 
materials under neutron bombardment, and de- 
layed neutrons. (McGraw-Hill Book Co., Inc., 
oe 330 West 42nd St., New York 36. 1956. 398 pp., 
Lubrite offers many distinct advantages to any bridge. overpass, building or $12.00.) 
other construction in which expansion, contraction and/or rotation is a factor. 
Specifically Lubrite allows simplified design, a definite reduction in construc- 
tion costs and the virtual elimination of maintenance. Be assured of self 
lubricating security with Lubrite — complete technical data is available 
without obligation. 


Non-ASCE Meetings 


American Institute of Chemical Engineers. 
Annual meeting at the Statler Hotel, Boston, 
Mass., December 9-12 Information from 
AIChE, 25 W. 45th Street, New York, N. Y 


3 BASIC LUBRITE ASSEMBLIES 


MOTION MOTION 


American Institute of Steel Construction. 
Eight remaining one-day conferences on Plastic 
Design in Structural Steel will be held at the 
SOLE PLATE DEFLECTION SOLE PLATE - J following universities under the sponsorship of 
the American Institute of Steel Construction: 
University of Southern California, Los Angeles, 

LUBRITE November University of California, 

RADIALUSE Berkley, November 14-15; University of Wash 

ington, Seattle, November 16; University of 

Oklahoma, Norman, November 20; University 

of Texas, Austin, December 3; Southern Metho- 

dist Usiversity, Dallas, December 4-5; and the 

University of Houston, Houston, December 7. 

Inquires should be addressed to Mr. W. G. Keat, 
981-B Union Trust Building, Pittsburgh 19, Pa. 


American Road Builders Association. ARBA 
Convention and Road Show at the International 
Amphitheatre in Chicago, Ill, January 28- 
February 2, 1957. Information from Harvey A 
Scribner, Chairman of the Road Show Publicity 
Committee, 155 North Wacker Drive, Chicago 6, 
Ill. 


American Society of Mechanical Engineers. 
Twenty-second National Exposition of Power and 
Mechanical Engineering at the New York 
Coliseum, New York City, November 26-30. 
Information from International Exposition Com- 
pany, 480 Lexington Ave., New York 17, N. Y. 


International Road Federation. Regional Con- 
ference of International Road Federation at 
Guatemala City, Guatemala, November 26-28. 
Information from IRF, 1023 Washington Build- 
ing, Washington 5, D. C 


National Warm Air Heating and Air Condition- 
ing Association. Forty-third Annual Conven- 
tion at the Netherland Plaza Hotel, Cincinnati, 
Ohio, November 28-29. Make reservation 
requests directly to the Netherland Plaza, Fifth 
and Race, Cincinnati 2, Ohio. 


Send for this free 20-page 
Lubrite Manual No. 55 — 
it contains complete in- 
formation, technical data ‘ “ | Society for the Adv 
and specifications about : “lag 1956 Annual Operations Research Conference 


Program at the Hotel Commodore, New York, 
Lubrite Self - Lubricating pr . N. Y., November 29-30. Information from 


Expansion Plates and SAM, 74 Fifth Avenue, New York 11, N. Y. 
Bushings. Write today! - 


t of M + 


. University of Illinois. Fourth Illinois Struc- 
Manufactured Exclusively by tural Engineering Conference in cooperation with 
= 4 the Division of University Extension at the 

e Information from R. K. Newton, Supervisor of 
fF Amory Street. Boston, Mass. : Engineering Extension, 116 Illini Hall, Uni- 
versity of Illinois, Urbana, II. 
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ALL OF IT §STARTED 


WHEN ICHABOD MET BEN 


IcHABOD WASHBURN 
Ichabod, Ichabod, how did you ken 
The need for wire when you met Ben? 
How did you know you'd not lose .your shirts; 
That ladies of fashion would hoop their skirts? 


Ichabod. Benjamin. You made some dough 
And finally merged with a worthy foe. 
A. S. and W. now it became, 


With products and sales, and world-wide fame. 


BENJAMIN GODDARD 
Ichabod, Benjamin Goddard and you 
Together made some products new. 
How did you know that when sales took a drop 


Washburn & Goddard would still be on top? 


Times have changed—wire uses, too, 
But venerable A. S. and W. 
Still remains foremost and best 


In wire and wire products from Worcester, west. 


READER: If you would like information on steel reinforcement for concrete, 


you might find some on the next page.... 


AMERICAN STEEL & WIRE DIVISION 


2... 
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When Ichabod and Ben used to ride through towns 


They bounced and they jounced and they wore big frowns. 


Today, they’d be happy, and free of all ire 


On roads made of concrete, reinforced with wire. 


Quality American Welded Wire Fabric reinforce- 
ment controls cracking, and the longer reinforced 
concrete slabs provide a smoother riding pavement. 
Reinforced concrete pavements are 30% stronger 
than plain concrete pavements of equal thickness. 
Reinforced concrete pavements therefore last longer. 
You will find American Welded Wire Fabric adding 
strength to superhighways in Pennsylvania, Ohio, 
Indiana, and the City of Detroit. It is used with 
excellent results in asphaltic as well as Portland 
cement concrete. It comes in any size and style 
you need. 


USS AMERICAN 
WELDED WIRE 
FABRIC 


A skyscraper builder by the name of Peter JP Grim 
Forgot wire fabric and learned to his chagrin 

That there's not a building tenant who doesn’t deplore 

An office that’s built with a disappearing floor. 


You need the extra aaa of American Welded 
Wire Fabric reinforcement in any concrete floor. 
In beam and slab floors, like those in the Socony- 
Mobil Building shown above, and in pan and joint 
floors, American Welded Wire Fabric can be rolled 
into place quickly and easily . . . comes in any size 
or style you need. 
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There once was a bridge and it didn’t need paint, 


But collapsed in the river in a plain dead faint; 
And so did the builder, all damp and distressed, 
His bridge would have stayed if he’d had it prestressed. 


Prestressed concrete now is being used in 
building floors, roofs, and beams, as well as 
in bridges. And in the Lincoln Tunnel Re- 
taining Wall, shown at right, prestressed con- 
crete panels form the wall. These panels were 
pretensioned with American High Strength 
Stress-Relieved Strand. American Steel & 
Wire also manufactures Super-Tens Stress- 
Relieved Wire for prestressing systems that 
use wire. American Steel & Wire was the 
first to manufacture a high strength strand 
for pretensioned, prestressed concrete. We 
make a complete line of sizes and types in 
both wire and strand. 


OUR POINT IS THIS, if you can stand some more 


When it comes to wire, we’re a general store. For roads, for bridges, no matter what, 
Of wire and wire products we've got a lot — So send the coupon without delay; 
Just turn this page, and send it today. 


AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL - GENERAL OFFICES: CLEVELAND, OHIO 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS + UNITED STATES STEEL EXPORT COMPANY 


USS AMERICAN oe Stress-Relieved WIRE 
an 
AMERICAN HIGH STRENGTH STRESS-RELIEVED STRAND 
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Accidents are no joke! Like you 
we'd like to stop them all. 

Failing that, here’s help for you — 
Multisafty Cable Guard 


American Multisafty Cable Highway Guard is 
made from resilient steel cables, mounted on 
resilient spring-steel offset brackets. The combi- 
nation gives vehicles two-way protection: it re- 
strains a vehicle from plummeting off the berm, 
and cushions the shock of impact between vehicle 
and guard. It is easy to install, easy to maintain, 
and lasts a long time. It is the only guard rail 
that can be designed to provide definite miles- 
per-hour protection to the automobile driver. 
American Steel & Wire beam-type guard is also 


available for highway and parking lot installations. 


American Steel & Wire 
Room 842, Rockefeller Bidg., Cleveland 13, Ohio 
Piease send plete information on the following products: 


© Multisafty Cable Highway Guard 0 oe Welded Wire Fabric for Air- AMERICAN STEEL & WIRE DIVISION 

( American Beam-type Highway Guard onimmeees UNITED STATES STEEL, GENERAL OFFICES: 
DC American Wire and Strand for Pre- CLEVELAND, OHIO 

CD American Welded Wire Fabric for Port- stressed Concrete COLUMBIA-GENEVA DIVISION, SAN FRANCISCO, 


PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., 
SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


Uss MULTISAFTY 
HIGHWAY GUARD 


land Cement Concrete 
(CJ American Road Joints 


© American Welded Wire Fabric for 
Asphaltic Concrete 


CD General Catalog on Welded Wire Fabric 
(CD Have your representative call. 
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“Why 
highway 


WORKABLE, PLASTIC concrete mixes made with Atlas paitarresonr Cement helped aunt construction on New York State Highway, Fort Plain, N. Y. 


because this concrete ks better, lasts longer! 


When paving must be placed fast, highway designers 
and builders prefer Atlas Duraplastic cement be- 
cause it makes a more plastic, more cohesive con- 
crete that dumps, spreads and finishes easily. Also, 
bleeding and segregation are minimized, permitting 
finishing closer to the paver and earlier curing. 
Besides improving workability, Atlas Duraplastic 
Air-Entraining Portland Cement gives concrete 
greater durability . . . fortifies it against freezing- 
thawing weather and scaling caused by de-icing salts. 


YET DURAPLASTIC COSTS NO MORE than regular 
cement—requires no unusual changes in procedure. 


Complies with ASTM and Federal Specifications. 
For descriptive booklet, write: 


UNIVERSAL ATLAS CEMENT COMPANY 


UNITED STATES steet CORPORATION SUBSIDIARY 


100 PARK AVENUE, NEW YORK 17, n. 


*“DURAPLASTIC?” is the registered trade-mark of the Air-Entraining 
Portland Cement manufactured by Universal Atlas Cement Company. 


AIR-ENTRAINING PORTLAND 
D-18 


MAKES BETTER CONCRETE AT NO EXTRA COST 


OFFICES: Albany + Birmingham Boston + Chicago + Dayton Kansas City Milwaukee Minneapolis + New York + Philadelphia + Pittsburgh + St. Louis Waco 


United States Steel Hour—Televised on alternate Wednesdays—See your local newspaper for time and station. 
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COVERED GLASS RETICLE 
Cross and Stadia or other 
patterns on glass —Covered 
for protection and easy 
cleaning 


MULTI-GROOVE AXLE 

AND BEARING prevent 

side play of telescope — 
structurally brace upper 
standards— keep out dust — 
retain lubricants— long-wear- 
ing— simple friction adjustment 


Tangent screws impinge on 


AGATE BEARINGS giving. 


smooth operation 


COMPASS NEEDLE cobalt 

steel —square end —high 

retentivity— great directive 
ce 


TAPERED BRONZE 
CENTERS —spindle, socke 
and shell— hand lapped— 
precisely concentric 


NON-METALLIC HEADS for 
leveling, tangent, clamp and 
pinion screws and eyepiece 
cap (for comfort in extreme 
weather) 


SUPERIOR OPTICS made 
in. Gurley's own optical 
department to precise 
standards— coated for 
increased light transmissior 


REVERSION TELESCOPE 

LEVEL —valuable when using 
transit as a level— easily read 
—rapidly, accurately checked 


LEAF-TYPE TANGENT 
SPRINGS smooth acting— 
unaffected by dust and dirt 


INTEGRAL PLATE AND 
STANDARDS structurally 
strong and rigid— no screws 
to loosen 


PLATE LEVELS with 
simplified adjustment 


FORGED LIMB AND 
VERTICAL CIRCLE—high- 
density aluminum alloy 
forging— extremely strong 
and rigid— graduations on 
grained surface which will 
not tarnish 


PATENTED ENCLOSED 
LEVELING SCREWS 
Replaceable unit— screw 


and bushing 


STANDARD 3%in.-8 thread 
bottom plate and tripod head 


EXTRA RIGID TRIPOD LEGS 


The Gurley Precise Transit W. & L. E. Gurley, Troy, N. Y. 
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Every Architect and Engineer should have =| 


this complete compilation of data on 


cellular steel sub floor and steel roof deck O- Dec kk 


construction in his files for ready reference. ------(S - 


H. H. ROBERTSON COMPANY 
A copy has been reserved for you 2443 Farmers Bank Bldg., Pittsburgh 22, Pa. 


In England: Robertson Thain Ltd. * Ellesmere Port, Cheshire 
In Canada: Robertson-Irwin Ltd. * Hamilton, Ontario 


Please send me a copy of this new 44-page manual. 


NAME 


USE THIS COUPON 


ADDRESS 


cITY 


| 
STATE 
| 
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THEY STAND 
STEEL H-PILES 


These large multi-story buildings 
are two of many outstanding struc- 
tures resting on a foundation of 
Bethlehem Steel H-piles. 

Steel H-piles are economical, they 
can be driven in extremely long 
lengths when that is required, and 
they carry high loads per pile with 
a liberal factor of safety. 


BETHLEHEM STEEL COMPANY 


BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation. Export 
Distributor: Bethlehem Steel Export Corporation 


A John Hancock Building, Boston 
The 26-story John Hancock Mutual 
Life Insurance Building in Boston rests 
on 1567 H-piles, varying from 88 to 120 
ft in length and driven to bed rock. 
Architects and Engineers: Cram and 
Ferguson, Boston; General Contractor: 
Turner Construction Co., Boston and 
New York; Piling Contractor: Raymond 
Concrete Pile Co., Boston. 


Veterans Hospital, New York City 


The 19-story Veterans Medical and 
: Surgical Hospital in New York City 
cena rests on 2600 tons of steel H-piles. 
gusaeeee Architects: Alfred Hopkins and Asso- 
ciates; General Contractor: Cauldwell- 
es cut Wingate Cv., both of New York. Piling 
: Contractor: I. B. Miller Contracting 
Co., Long Island City, N. Y. 
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SOUTH AFRICA- 
STILFONTEIN GOLD MINE 


ENGLAND- 
RIVER MEDWAY WHARF 


SWITZERLAND. 
ROSSENS Day 


NEW ZEALAND—ROXBURGH INTRUSION-PREPAKT with its special skills in concrete construction and 
POWER PROJECT } foundation stabilization serves the world-wide construction industry. The 
e x outstanding projects shown here are but a few of those in which INTRUSION- 
PREPAKT has participated in many countries. 

Further details on I-P international operations are presented in a new 
brochure. For your copy, write: INTRUSION-PREPAKT, INC., Room 568-A, 
Union Commerce Bldg., Cleveland 14, Ohio. In Canada: INTRUSION- 

PREPAKT, LtTD., 159 Bay St., Toronto, Ontario. 


> INTRUSION-PREPAKT, INC. 


OFFICES IN PRINCIPAL U.S. AND FOREIGN CITIES 


intrusion and Prepakt are trade marks of Intrusion-Prepakt, inc, whose methods and materials are 
covered by VU. S. Patents Nos. 2313110, 2655004, 2434302 and others, also patents pending. 
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Mere’s the big one of the famous Drott Four-dn-One 
Skid-Shovel the new 3-yard TD-18 Four-In-Onel its bucket of 
ladnch new T-1 steel equals high tensile manganese steel 
in strength—saves ton of weight—beoosts your production! And like 
all Four-in-Ones, this one compleiely eliminates the need for switching 
attachments! 


Skid-Shovel 


with Drott’s exclusive 
“concrete - shattering!’ 
triple-power pry-over- 
shoe break-out action — 
and 42° ground level 
bucket roll-back. Skid- 


that “‘surrounds” loose 
materials and fills in one 
fast gulp. And the bot- 
tom-dumping clamshell 
gives you a 2%-foot 
dumping height advan- 
tage over ordinary roll- 
forward buckets—plus 
positive, clean-out action 
even when handling sticky 
materials! 


you time-gaining, strain- 
saving load transport on 
the exclusive Skid-Shoes! 


“FLEET-BEATING 
PERFORMER” 


“A new 3-yd. TD-18 4-In-1 Skid- 
Shovel proved able to do as much 
work as 3 power shovels and a drag- 
line digging up and loading old con- 
crete pavement on one of my re- 
cent highway jobs; reports Henry E. 
Berghuis, Prinsburg, Minn. “The 4- 
In-1 loaded up to 1,700 lineal feet 
of old pavement daily. Using 4-In-1 
Clamshell bottom dumping, I also 
loaded out 4,500 yards of wet, sticky 
gumbo no other loader could tackle” 
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Syd. Bullelam. 


that gives you regular 
“carry-type scraper” ac- 
tion to grade, strip or 
spread with inch-close 
occuracy, using clam lip 
control. Plus exclusive 
Drott Buliclam efficiency 
on oll Sanitary Landfill 
operations including posi- 
tive fill compaction! 


Touch the new 3-yard TD-18 Four-In-One’s machine-selector 
lever! See how you instantly get any material-moving action 
you need—from the seat, with finger-tip ease—and stopped or 
on-the-go. Prove you can beat a fleet of limited-duty rigs with 
this versatility unlimited—get big-income, tough jobs other rigs 


~capacity Bulldozer 


with clam lip up, and 
shoes on the ground, the 
blade rolls the earth with 
precision. You regulate 
dozing depth with ease 
and accuracy by hy- 
draulic “‘radius control” 
of blade pitch (forward 
and backward). 


can’t handle! Compare the capacity-adding advantages of Drott 
exclusives like shock-swallowing Hydro-Spring and heap-keep- 
ing, parallelogram raise action. See your nearby International 
Drott distributor for a TD-18 Four-In-One demonstration. Or try 
the l-yd. TD-6, 114-yd. TD-9, or 2%4-yd. TD-14 Four-In-One! 


International Harvester Company, Chicago 1, Illinois 


INTERNATIONAL 
HARVESTER 


Drott Manufacturing Corp., Milwaukee 15, Wisconsin 


See you at the 
ROAD SHOW—CHICAGO 
Jan. 28-Feb. 2, 1957 
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TWO-TON CHUNKS OF LIMESTONE bang down into the huge 
Payhauvler body—the rugged high-tensile steel sides, triple- 
section bottom, and super-duty “spring cushions” are built to 
take rock-shock! And the “95” Payhauler frame is strongest 
known of any cff-highway truck in its class. 


WITHOUT LOSING A SWING, 3 cu 
yd shovel always finds “95” waiting 
for load. Powerful, fuel-saving 335 
hp Turbo-charged diesel engine keeps 
power high, reduces fuel consump- 
tion 10% or more. Maximum engine 
torque is transmitted efficiently 
through new cerametallic clutch and 
shock-saving planetary final drive 
into greater pay-off work power! 


TWO 


International 


average 2400 cu. yds. ot rock 


BODY UP...DOWN...IN ONLY 12 
SECONDS! Three-stage, double-action 
hydraulic hoist provides full-time 
power control. Built-in hydrgulic snub- 
ber valves assure smooth, over-center 
dumping action and gentles body re- 
turn. Proper weight distribution per- 
mits safe dumping at edge of fill, yet 
drive wheels carry ample weight for 
steep-grade traction. 


—- 


NO FOOT-BRAKING DOWN-GRADE! Heap- 
loaded “95” Payhauler rolls along safely down 
to the fill at 10 mph. Hand-operated Torqmatic 
brake, “torque converter in reverse;’ is stand- 
ard equipment, gives accurate, confidence-build- 


and Roy Schenewerk, operators of the “95’s/’ 
say, “Because of Torqmatic brakes, these Pay- 
haulers cperate easier, smoother and safer than 
any other unit we've ever driven. Now, we have 
no worry on this steep grade‘ 


ing control at any speed...on any grade. Earl 


Payhaulers 


per lO-hour day! 


High speed (up to 38 mph.), 16 cu yd capacity, and 
next-to-automatic operating control of two new Inter- 
national “95” payhaulers are getting Clarkson Con- 
struction Co. record-breaking rock production of 2400 
cu yds per 10-hour day. Payhaulers are producing this 
outstanding yardage on the company’s f000-foot cut 
through dolomite limestone—part of their 7.5 mile, 
2-lane highway contract between Bonne Terre, and 
Halifax, Mo. 

The Payhaulers are operating on a 2000-foot cycle 
which includes a 12% grade. On this grade, too tricky 
and treacherous for Clarkson’s other rock haulers, Pay- 
haulers maneuver speedily and safely downgrade— 
under positive Torqmatic braking control! Payhaulers’ 


INTERNATIONAL 
HARVESTER 


ERNATIONAL 


Project Superintencient, 


Clarkson Construction Co., 


Kansas City, Mo. 


high speed of up to 38 mph also permits the fast 
average round-trip travel time of only 2 min, 45 sec. 
That’s faster than the 3 cu yd shovel can load one! 

H. D. Brown, Project Superintendent, says, “The 
Payhaulers have got all other rock trucks beat. Con- 
trol we’ve had with Payhaulers on this job is some- 
thing we didn’t have on any other truck. We’ve aver- 
aged 150 to 162 loads of 16 to 18 cu yds per 10-hour 
day. It’s the best production I’ve ever had!” 

Other veteran rock men who have used or seen the 
International “95” Payhauler in action say the same 
thing. You'll join them, too! Ask your nearby Inter- 
national construction equipment distributor to give 
you a demonstration. 


e 


A COMPLETE POWER PACKAGE INCLUDING: Crawler, Whee!, and Pipe-Boom Tractors . . . Self-Propelled Scrapers and Bottom- 
Dumps ... Crawler and Rubber-Tired Loaders . . . Off-Highway Trucks... Diesel and Carbyreted Engines . . . Motor Trucks 
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Note how extra-high Payscraper apron-lift pro- Air-assisted clutch; big, safe, 4-wheel air brakes; Left to right: John L. Jersey; J. M. Harris, Supt.; 


vides obstruction-free room for fast unloading. And exclusive Hydro-Steer — all contribute to give the Dale Jersey, Supt.; and William Donaco, General 
straight-line, power-saving ejector reeving leaves Payscraper its outstanding operating ease and safety. Supt. of the job. 

more power on Payscraper wheels, to speed dump- The two Payscrapers and two other towed scrapers 

ing and spreading. are push-loaded by the TD-24, 
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industrial district job 


for John L. Jersey, Inc., Portland, Oregon 


John L. Jersey, Inc., Portland, Oregon, uses International 
“55” Payscraper loading and transport speed—and famous 
TD-24 follow-through push-loading—to highball the 
833,000-cu-yd Rockwood Industrial District contract to 
timely, profitable completion. 

In only 27 stop-watch-certified seconds, and only 60 to 
100 feet of travel, each “55” Payscraper’s bowl boils heap- 
ing full of gravelly soil—and the “55” is off to the fill at 
up to 20 mph! 


“More dirt on the fill'’’—more dough in the till 


Owner John L. Jersey reports: “Last year we put over 
2,000 hours on both our ‘55’ Payscrapers with cable re- 
placements as the only necessary repairs. This year we 


got two more ‘55’s’ and a new TD-24 to load them fast. I 
believe ‘55’s’ are the most scraper for the money. 

“We’ve found our ‘55’s’ load in 25-30 seconds. They’re 
simple and easy to maintain and operate. Quick, full-load 
Payscraper get-away means more dirt on the fill, and that’s 
what we get paid for” 

Largest of its kind in the Pacific Northwest, the triple- 
terraced, 188-acre Rockwood project, on the Columbia 
river, is a Union Pacific Railroad Co. development—to 
attract new industry to the Portland area. 


Prove to yourself no other rubber-tired dirt-mover gives 
you the new Payscraper combination of capacity-adding 
performance features! See your International Construction 
Equipment Distributor for a demonstration! 


See you at the ROAD SHOW—CHICAGO—Jan. 27 to Feb. 4, 1957 
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” fh COMPLETE PQWER PACKAGE INCLUDING: Crawler, Wheel, end Pipe-Boom Tractors . . . Self-Propelled Scrapers ond Bottom- 


Dumps . . . Crawler and Rubber-Tired Loaders . 


Off-Highway Trucks ... Diesel and Corbureted Engines . . Mater Trucks 


At the Bureau of Reclamation’s Chandler 
Power & Pumping Plant, Leffel turbines 
drive both power and pumping units 


Chandler Power and Pumping Plant seen 
from the south side of Yakima River. 


A principal component of the United States Bureau of Reclamation’s 
Kennewick Division of the Yakima project, the Chandler Power and 
Pumping Plant is situated near the junction of the Yakima, Snake and 
Columbia Rivers in south-central Washington. 

For economy in construction and efficiency of operation the power 
and pumping units were combined into one structure. Two Leffel 
turbines each rated at 8,500 HP under 118 feet net head, speed 240 
RPM, drive the generators and two Leffel turbines each rated at 
2,600 HP under 118 feet net head, speed 450 RPM, drive the pumps. 
These turbines are all of the vertical shaft, spiral case Francis type. 

When you consider turbines for your power project—whether it 
is a new installation or the expansion of existing facilities—keep in 
mind the advantages offered by Leffel . . . 94 years of experience, 
free engineering assistance, a large modern plant and thorough 
workmanship. 

For a 12-page folder describing all phases of the Chandler Power 
and Pumping Plant in complete detail and other literature showing : sis * 
Leffel turbines for all hydraulic power requirements fill out and return One of the spiral casings for the 8,500 
the coupon below. HP turbines on Leffel’s 24’ boring mill. 

1098-E 


| FREE LITERATURE 
THE J AMES LEFFEL & co THE JAMES LEFFEL & COMPANY 
a e DEPT. C SPRINGFIELD, OHIO 
a ‘ Psoe Please send me 12 page folder on Chandler Power and Pumping 
Plant and other descriptive literature on Leffel hydraulic turbines. 


Name Title 


MORE EFFICIENT HYDRAULIC - 
POWER FOR 94 YEARS Street 


Company. 


City. State. 


November 1956 * CIVIL ENGINEERING 


| 
H 
> H 
ht 
if 
a 
id 
x 
! 
e 
e 
i 
4 
e 
e 
7 
e 
Craw 
| : bd 
e 
i 
4 e 
7 
© 


WHEN CONSTRUCTION JOBS CALL FOR SOIL COMPACTION 


BARCO 


is the 
ANSWER! 


THE KEY TO BETTER CONSTRUCTION—No recent trend in con- 
struction has had a more phenomenal growth than the 
specification of HIGH DEGREE SOIL COMPACTION 
for all kinds of projects—Atomic Energy, Hydroelectric 
Power and Flood Control Dams, Highways, Toll Roads 
and Freeways, Airports, Bridges, Buildings, and 
Housing Developments! 


EASILY MEETS RIGID SPECIFICATIONS—In test after test, Barco 
Rammers have demonstrated their ability to deliver 95% 
to 97.5% compaction (modified Proctor Method) — 
EASILY! EFFICIENTLY! ECONOMICALLY! The 
Barco Rammer is especially useful for compacting fill in 
restricted areas. ONLY the Barco Rammer can produce 
specified high degree compaction on lifts up to 20 inches. 


GETS JOBS FINISHED ON TIME—One of the biggest advantages 
offered by Barco Rammers is ability to handle work in 
minimum time. On area tamping, one man can average 
20 to 30 cubic yards of fill per hour. On trench backfill, 
using lifts up to 24”, the rate for 18” trench is 360 to 600 
feet per hour. When time is at a premium, BARCO IS 
THE ANSWER-—find out about it NOW! 


| BARCO MANUFACTURING CO. 
| 561M Hough St., Barrington, Illinois 


Gentlemen: 
For Soil =e | YES! I want to know about Barco Rammers for 
Compaction Close Wilma) Soil Compaction: 
to Walls, Culverts 
and Abutments Nome 
—in Trenches, 
Ditches 


Street 


Please send 
| city (] General Catalog No. 621. 
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busy old Louis dock 
given new life with 


REPLACE WITH STEEL 
once and for all 


Time and weather beaten, the old dock 
above with its wooden piling, at left, cost 
the owners a pretty penny in mainte- 
nance until replaced with long-lasting, 

trouble-free USS Steel H-Beam Bearing 

Piles, as shown at the right. If you have 

a similar upkeep problem, why not con- 
sider the advisability of modernizing 
your piers and docks with these more 
permanent steel piles. 

On large jobs and small—under piers, 
docks, buildings, bridges and viaducts, 
these strong, easily driven H-Beam Piles 

_ have proved their ability to provide a 
secure means of carrying foundation 
loads into stable mediums lying at great 
depth. Their capacity for high unit loads, 

_ both vertical and horizontal, permits 

_ fewer driving operations for a given 
load. USS Steel H-Beam Bearing Piles 
are easy to splice, eliminate jetting, and 
withstand rough handling. 


BELOW: The old wooden floor of the dock was replaced 
with serviceable USS Multigrip Stee! Floor Pilates. 
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Mississippi Valley Barge Line figures new 
steel foundation for this important pier 
will pay for itself in about 20 years! 


Time, weather, and the erosive waters of the turbulent 
Mississippi made maintenance of this important old St. 
Louis pier a costly proposition. Frequent repairs interfered 
with the profitable operation of this normally busy, and 
often crowded, dock. 

Finally fed up with such periodic inconveniences, its 
owners, the Mississippi Valley Barge Line Company, de- 
cided to replace the original wooden piles supporting the 
195’6” x 40’ dock with steel bearing piles. They figured that 
the permanence of steel would prove more economical than 
wood when pro-rated over a 20-year period. 

The modernization job was done by Massman Construc- 
tion Company, Kansas City, Missouri, who chose USS 
Steel H-Bearing Piles for the heavy-duty foundation. One 
hundred and sixteen tons of CBP-124 (12”—53#) steel 
H-piling in lengths of 60’ and 70’ were used to support the 
rebuilt dock. The new steel piles were driven to refusal at a 
depth of about 35’ into coarse sand and gravel. 

The company also replaced the old timber flooring with 
USS Multigrip Steel Floor Plate. The resulting improve- 
ment is a sturdier, longer-lasting dock—one that will more 
than pay for itself in the practically maintenance-free 
service it gives. 


SEE THE UNITED STATES STEEL HOUR. It’s a full-hour TV program presented every 
other week by United States Steel. Consult your local newspaper for time and station. 


UNITED STATES STEEL CORPORATION, PITTSBURGH © COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. @ UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS Steel Piles 
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Strug 


When Your Job Can Be Dry As This? 


Pumping Contractors: American Dewatering Corp., New York, Houston, Texas 


The economic importance of getting a wet 1. Immediately gave them a workable dry 


job off to a good dry start is thoroughly job. 


understood by Mississippi Power Co., Gulf- 2. Permitted excavation and related work 


port, Miss. Faced with the problem of han- to proceed according to schedule with- 


out interruption — in perfect safety. 
dling 23’ of water in clay, sand and silt 4 ” ~ 


this d lant foundation, th A good start on any project is half the 
on this deep power plant foundation, they 


lost no time in installing a dependable why successful contractors pump with 


MORETRENCH WELLPOINT SYSTEM which: MORETRENCH. 


For full information, contact our nearest office. 


M 0 R ETR c N C Wi Rentals, sales, contracts. 


; 90 West St 4900 S. Austin Ave. 7701 Interbay Blvd. 315 W. 25th St. Rockaway 
New York 6 Chicago 38, Illinois Tampa 9, Florida Houston 8, Texas New Jersey 
Western Representative: Andrews Machinery of Washington, Inc. Seattle 4, Washington 
; Conadion Representative: Geo W CROTHERS Limited, Toronto, Ontario 


Brazilian Representative: Oscar Taves & Co., Ltd., Rio de Janeiro 
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PENNSYLVANIA TURNPIKE 


DELAWARE EXTENSION TO 
PENNSYLVANIA TURNPIKE 


Monctube Delos. FOR TURNPIKE AND THRUWAY 


CONSTRUCTION...WHERE SPEED AND ECONOMY COUNT 


TURNER TURNPIKE, OKLAHOMA 


APERED and fluted Monotube 

piles—used in turnpike con- 
struction since the inception of such 
projects—offer big advantages that 
mean big savings. 


Monotubes save time and money 
because of simplified on-the-job 
weld splicing, easy extendibility, 
quick cut-offs and minimum waste. 
Light mobile driving equipment is 
all that’s required to drive light- 
weight Monotubes quickly and 
easily to any required depth. 
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NEW YORK THRUWAY 


Monotubes, cold-rolled for added 
strength, are recognized for their 
exceptional load bearing capacity. 
This, plus top-to-bottom visual in- 
spection before concreting, means 
heavier loads with fewer piles. Also, 
with Monotubes there’s a choice of 
gauge, taper, diameter or length 


: 
NEW JERSEY TURNPIKE 


... for varying soil conditions. 


Before starting that next founda- 
tion job, find out how you can save 
with Monotube piles . . . without 
sacrificing strength or sound con- 
struction. Write today to The Union 
Metal Manufacturing Company, 
Canton 5, Ohio, for Catalog No. 81. 


| 
| 
| 
* 
is) 
| 
| 
N | O N M E 
125 


This network of ramps, takeoffs and high- 
way composes the three mile stretch of 
New Jersey Turnpike extension worked by 
Geo. M. Brewster & Son, Inc. 


the 


REMARKABLE SELF-WIDENING FINISHER 
MAKES SMOOTH WORK OF COMPLEX HOLLAND TUNNEL 
EXTENSION OF JERSEY PIKE! 


“There’s only one machine that could have done this 
job,” states Byron Craig, Paving Superintendent of 
Geo. M. Brewster & Son, Inc., “and that is Flex-Plane’s 

Self Widening Finisher.” 

The job Byron Craig was talking about is the Newark 
Bay-Hudson County Extension of the New Jersey Turn- 
pike, a three mile stretch of ramps, turnoffs, interchange 
lanes and service area cutoffs that connects the busy, 
toll road with the Holland Tunnel. 

“This job was a real challenge,” continues Craig, “A 
typical pour would range from 4’ to 141%’ to 19’, back 
to 15’- 8”, then up again to 23’. The Flex-Plane Self * 
Widener worked these variable width slabs as easily 
as though it were a straight pour. What’s more I find 
Flex-Plane builds a ‘paving man’s’ machine. It’s strong 
and sturdy at its widest width, and it comes in a width 
selection that makes sense.” 

You'll find most leading paving firms own Flex-Plane 
finishers. It’s the most popular finishing machine ever 
built. If you are in the market for finishing equipment 
let us put you in touch with a contractor in your 
area who'll convince you there’s absolutely nothing 
to match it. 


a 

Fiex-Plane's Triple Lap Frame provides unsurpassed 
steadiness even at its widest width. Here machine 
works 23’ slab in extended position. 


WORLD’S LARGEST MANUFACTURERS OF CONCRETE FINISHING EQUIPMENT 
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9002 THOMAS ROAD, WARREN, OHIO 


Byron Craig, Paving 
Superintendent, 
shows type of 
progtess chart he 
used to map pours. 


a 

Typical slab section. Note unusual tapering. Brewster was 
ae to maintain above average pour with a single Flex- 
Plane machine without a spreader. 


Here machine works narrow take off strip in contracted 
position. Three mile stretch had 10 such strips plus 8 
tamps and one underpass. 
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Pike’s Peak overlooks east side of Ute Pass in Colorado. 
Motorists travel highway safely, securely on asphalt. 


Tourist attraction in Colorado— 


Good Roads with STANDARD Asphalt 


Motorists want good roads. They like to drive on asphalt. Contractors 
building roads in Mid-America benefit by specifying STaNparD Asphalt. 


Here’s why: 
} 1 Assured source of supply. Standard Oil has a demonstrated record of 
deliveries on contract. Contractors know that when they 


order from Standard, they have an assured source of supply. 


2 Convenient source of supply. Tank car and tank truck deliveries are 


made from five conveniently located Standard Oil refineries. 
Wood River, Illinois Casper, Wyoming 
Whiting, Indiana Neodesha, Kansas 
Sugar Creek, Missouri 


3 Complete line. Standard Oil makes a full line of paving asphalts. 
They meet most rigid requirements. 


4 Experienced asphalt sales specialists. Standard Oil men who sell asphalt 
know road construction, know what a contractor’s needs and problems are. They 
know how and what to do to give a builder service on asphalt. 


Get more information about the advantages of ordering 
StanparD Asphalt. Call any of the 23 Standard Oil offices in the 
15 Midwest or Rocky Mountain states. Or write Standard Oil 
Company, 910 South Michigan Avenue, Chicago 80, Illinois. 


STANDARD OIL COMPANY | STANDARD 
(Indiana) | 
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For Houston’s new 50 mgd plant... 


Freese, Nichols & Turner, Consulting 
Engineers, specified the most modern, 
master filter control system. 


This system, for the City of Hous- 
ton’s recently completed $5,000,000 
modern water purification plant that 
is now in service, must deliver top 
filter performance: maintain exact to- 
tal flow despite changes in head in 8 
filters; precisely measure flow rate, 
head loss; carefully control wash rates 
to protect beds; transmit all vital data 
to one central control point—with no 
lag, no hunting, no inaccuracies. 


To meet these rigid requirements, 
Simplex flow controllers and instru- 
mentation were selected. For depend- 
able pipe-gallery operation, Simplex 
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Laminair® units pneumatically trans- 
mit data to operating tables. For com- 
plete control of all the wide spread 
operating elements, Simplex Ortho- 
flow® units electrically transmit data 
to one central point—instantly, accu- 
rately. 

Your plant may achieve automated 
operation with minimum changes in 
present instruments and controls. 
Write for information. Simplex Valve 
& Meter Company, Dept. CV-11, 7 E. 
Orange Street, Lancaster, Pa. 


SIMPLEX 


VALVE AND METER COMPANY 


| 
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For long life 
Armco Sewer Structures give you both 


structural and material durability 


if 


This Armco Sewer hos served nearly a 
half-century and has a life expectancy 
of many more years. 


Armco Corrugated Metal Struc- 
tures combine both material and 
structural durability for balanced 
design. Any sewer structure needs 
both of these durability features. 
One without the other is useless. If 
the sewer fails structurally, your in- 
vestment is lost no matter how long 
the material lasts. 

Armco corrugated metal con- 
struction features high strength 
with light weight. Bolted connector 
bands assure strong, tight joints. 

With Armco Structures you can 


130 


save money by specifying the de- 
gree of material durability you need 
for each condition. Plain galva- 
nized Armco Pipe and Pipe-Arch 
are ideal for normal service. Armco 


ARMCO 


Sewer Structures 


car has traveled over this 6-foot-diameter 
Armco Corrugated Metal Pipe several 
times daily for 29 years. 


é The 346-ton wheel load of this ladle 


ASBESTOS- BONDED combats severe 
corrosive conditions. PAVED-INVERT 
withstands highly erosive flows. 
And for lasting top flow capacity, 
you can specify Armco SMOOTH- 
FLo Sewer Pipe. 

Write for data applied to your 
specific sewer or drainage projects. 
Armco Drainage & Metal Products, 
Inc., 4736 Curtis Street, Middle- 
town, Ohio. Subsidiary of Armco 
Steel Corporation. In Canada: 
write Guelph, Ontario. Export: The 
Armco International Corporation. 
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Individual 29’-long sections of the gate are installed in 
graphited bronze bearing shoes. A Bascule Gate was 
chosen over other types here when engineering studies 
proved it most economical and simplest. 


View from downstream side shows final connection of one 
of the several hydraulic operating cylinders for each gate. 
Piping on the face of the dam immediately below provides 
individual isolation of any cylinder. 


Installation of these two 5’-high SMS Bascule Gates on a dam 28’ in height will enable the City of Decatur, One of the two 500 psi oil accumulator tanks is about to 
Illinois, to more than double its present water storage capacity, even in dry years. The training wall and be raised into position at the control station. Pumps sup- 


concrete pier between the gates is designed to minimize downstream cross-flow and damage to the apron. ply pressure to the accumulator tanks for emergency 
Harza Engineering Co., Chicago, Illinois, Consulting Engineers. operation in the event of power failure. 


New SMS Bascule Gate Design Provides a 
CLEAR CREST, UNLIMITED LENGTH 


Now SMS Bascule Gates can be built to any length nomically. It enables you to control heavy run-offs 
you need, and installed without intermediate piers or without losing stored water, and to handle regional 
overhead structures. With this new SMS design, hy- hazards like ice and heavy debris. In its open position, 
draulic operators are located under the gate leaves and the gate lies flat on the dam crest and presents no 
controlled from either end. The installation shown obstruction to flow. 

above consists of two 233’9” gates. They are the 


longest ever installed. 
For full information on this new SMS Bascule Gate 


An SMS Bascule Gate will increase the storage and design—or on hydraulic turbines and other accessories 
spillway capacity of existing dams quickly and eco- —write to S. Morgan Smith Co., York, Penna. 


GATES & HOISTS 
TRASH RAKES 
LIQUID HEATERS 


ROTOVALVES 
BALL VALVES 
BUTTERFLY 


AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED, TORONTO VALVES 
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HYDRAULIC 
TURBINES 
PUMPS rid 


save time 
and money 


for everyone! 


The handsome new apartment building shown in the 
rendering above is another good example of steel- 
frame construction in combination with AmBridge 
Standard Steel Joists for all floor and roof supports. 

Fabricated and erected by American Bridge for 
this strong, fireproof structure were 710 tons of 
structural steel and 809 tons of AmBridge Standard 
Steel Joists with accessories. 

USS AmBridge Standard Steel Joists provide 
rigid, lightweight and economical construction suit- 
able for any type of floor, roof and ceiling. The under- 
slung and open-web design provides for maximum 
headroom and allows passage of pipes, ducts and con- 
duits in any direction. 


& 
AMBRIDGE STEEL JOISTS 


Apartment Building, Pittsburgh, Pa. 
401 Shady Avenue 


Contractor: Larson Construction Company, 
300 Mt. Lebanon Blvd., Pittsburgh 34, Pa. 


Structural steel and standard steel joists by American Bridge 


= 


In floor construction, the ease and simplicity of 
handling this new-design steel joist reduce installa- 
tion time to a minimum and permit other trades to 
begin work promptly. And for roof construction, it 
cuts the time required to put your structure under 
cover. 

Fabricated and assembled on a modern production 
line basis to assure you a better product in faster 
time, USS Ambridge Steel Joists will enable you to 
build an economical structure without interruption 
of your schedule. For detailed information about 
the time- and money-saving advantages of these 
superior products on your next job, get in touch with 
our nearest office. 


AMERICAN BRIDGE DIVISION, UNITED STATES STEEL CORPORATION * GENERAL OFFICES: 525 WILLIAM PENN PLACE, PITTSBURGH, PA. 
Contracting Offices in: AMBRIDGE * ATLANTA * BALTIMORE * BIRMINGHAM * BOSTON * CHICAGO * CINCINNATI * CLEVELAND * DALLAS + DENVER * DETROIT * ELMIRA * GARY 
HOUSTON * LOS ANGELES * MEMPHIS * MINNEAPOLIS * NEW YORK * ORANGE, TEXAS * PHILADELPHIA * PITTSBURGH * PORTLAND, ORE. * ROANOKE * ST. LOUIS * SAN FRANCISCO * TRENTON 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


AMBRIDGE STEEL JOISTS 
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TURBIDITY gets cut from 1500 to less 
than 5 ppm in this Precipitator. Mt. 
Carmel, Ill. Cons. Eng.: Warren & 
Van Praag, Inc. 


HARDNESS TESTER: regenera- 
tion of softeners automatically, saves 
manpower. E. Aurora, N. Y. Village 
Eng.: E. J. Maurer. 


OLD SETTLING BASINS house these 
modern Precipitators that boost ca- 
pacity. North Kansas City, Mo. 
Cons. Eng.: C. A. Haskins. 


SEA WATER saves $32,980 per year 
over salt for regenerating Softeners. 
Hollywood, Fla. Cons. Eng.: Rey- 
nolds, Smith & Hills. 


269 PPM HARDNESS is removed by 


these automatic Softeners. Aerator 
and Filters cut iron. Martinsville, 
Ill. Supt.: O. Wiser. 


SOFTENER CAPACITY TRIPLED and 
$7,000 vearly saved on salt by change 
to Permutit Q resin. Normal, III. 
Cons. Eng.: Farnsworth & Conley. 


30 PPM IRON gets cut to 0.14 ppm 
in Aerator and Precipitator . . 

even before filtration! Fairless Hills, 
Pa. Cons. Eng.: H. H. Le Van, Jr. 


AUTOMATIC CONTROLS bac anh 
regenerate, rinse and return Soft- 
eners to service. New Smyrna Beach, 
Fla. Cons. Eng.: Russell & Axon. 


TRIPLE TROUBLE! 275 ppm hard- 
ness, 200 ppm alkalinity, 3 ppm iron 
are reduced by this Precipitator. 
Staples, Minn. Supt.: E. H. Klang. 


Why these cities chose 
PERMUTIT’ water conditioning 


Some chose Permutit for its world-known engineering 
experience gained through thousands of installations 
covering every major development in clarification, 
filtration and softening equipment. 

Others chose Permutit to get complete, integrated 
service: the water-analysis labs, engineering, equip- 
ment, controls, ion exchange resins—all from one 
source, under one responsibility. 

But most of the designers of these plants chose 
Permutit because they have personal knowledge of 
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many installations where Permutit equipment has 
given long years of efficient, trouble-free performance. 
They know that’s what pays off in the long run. 

Write for Technical Bulletins. The Permutit Com- 
pany, Dept. C-11, 330 West 42nd St., New York 
36, N. Y. 


SOFTENERS © ZEOLITES and RESINS * AUTOMATIC CONTROLS « GRAVITY 
FILTERS * PRESSURE FILTERS * PRECIPITATORS * CHEMICAL FEEDERS 
AERATORS * SWIMMING POOL SYSTEMS » IRON REMOVAL EQUIPMENT 
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ENGINEERING SOCIETIES 


PERSONNEL SERVICE, INC. (acency) 


NEW YORK CHICAGO 


Men Available 


Project ENGINEER OR GENERAL SUPERINTEND- 
ent, A.M. ASCE; B.S.C.E.; 35; general super- 
intendent and/or project engineer, industrial and 
commercial building construction as well as heavy 
construction for 10 years. Material take-off and 
estimation. Registered rofessional engineer. 
Location desired, South, est or overseas. C- 


ASSOCIATE Proressor, civil engineering or me- 
chanics; J. M. ASCE; M.S., Ph.D.; 37; 6 years’ 
as field engineer in railroads, 2 years’ as field de- 
signer (highway and railway bridges), 3 years’ 
assistant professor in civil engineering and me- 
— Location desired, anywhere but South. 
C-165. 


INSTRUCTOR OR ASSISTANT PRoFressor, A. M. 
ASCE; B.S. in C.E.; 50; graduate assistant at 
U of Washington for one quarter, 1935; instruc- 
tor to assistant professor at U of Alaska, 1938 to 
1942; taught several surveying courses, descrip- 
tive geometry, elementary structures, remedial 
>’ Location desired, Pacific Coast. 
C-1 


Enctneer, J.M. ASCE; B.S.C.E.; 28; 
total 8 years’ experience; includes 5 years direc- 
tion of engineering and construction design 
groups; planning, design, working drawings, in- 
dustrial structures maintenance and public works. 
Executive ability. Location desired, East or 
South. C-167. 


BRIDGE DESIGNERS 


WASHINGTON STATE 
HIGHWAY COMMISSION 


dint, 


in Olympia for 


gradvate civil engineers with or without 


experience to design and check the 
design of simple and _ indeterminate 
reinforced concrete and steel structures. 
Considerable hydraulic work on occa- 
sion. Good opportunity for advance- 
ment. Progressive, non-political merit 
system. Minimum of 12 working days 
each of vacation and sick leave per 
year. Retirement system. Five step 
automatic wage increase schedule. $432 
per month minimum starting salary. 
No overtime required. Write for appli- 
cation blank to William T. Read, Per- 
sonnel Officer, Washington State High- 
way Department, Transportation Build- 


ing, Olympia, Washington. 


8 W. 40th ST. | 84 E. RANDOLPH ST. | 100 FARNSWORTH AVE. 


SAN FRANCISCO 
57 POST ST. 


DETROIT 


Construction Executive, M. ASCE; BS. 
in C.E.; 47; 26 years’ experience with contrac- 
tors in all phases of industrial and commercial 
construction. Location desired, East. C-168. 


Positions Aveilable 


SUPERINTENDENT for construction and mainte- 
nance department, registered engineer with con- 
siderable U. S. construction experience, capable 
of supervising all major construction, repairs and 
maintenance of housing and commercial struc- 
tures. Salary, $12,000 a year. Location, Chile. 
F-3855. 


RESIDENT ENGINEERS, civil or mechanical 
graduates, with at least 6 years’ field engineering 
and supervisory construction experience covering 
manufacturing plants, industrial and commercial 
buildings, for field supervision of large construc- 
tion projects as owner's representative in respon- 
sible charge. Salary, $7,500-$10,000 a year. Vari- 
ous locations of projects as components of a con- 
tinuing nation-wide program of plant expansion. 
W-3865. 


ASSISTANT PROFESSOR OR INSTRUCTOR to teach 
Sanitary and other civil engineering subjects. 
M.S. preferred but B.S. considered. Immediate 
appointment available. Salary, dependent upon 
qualifications, to $6,000. Location, Midwest. 
W-3899. 


Cuter ENGINEER, civil or structural 
graduate, 40-55, for review and approval of de- 
signs and drawings for large continuing nation- 
wide building program. Minimum of 15 years’ 
progressive experience with large consulting en- 
gineering firm on manufacturing plants and com- 
mercial buildings with responsible charge as proj- 
ect engineer, including coordination of mechani- 
cal and electrical engineering. Salary, $13,000— 
$16,000 a year. Location, upper New York 
State. W-3932. 


ASSISTANT DISTRICT SUPERINTENDENT, Civil 
graduate, preferably with P.E. license and at least 
5 years’ industrial and commercial building con- 
struction, equipment installation and mainte- 
nance experience. Salary, $6,000-$7,000 a year 
Location, New York, N. Y. W-3936. 


District MANAGER with civil engineering 
training, estimating and sales experience in the 
building and heavy construction fields, to sell fab- 
ricated plant and reinforced concrete products. 
Salary, $6,000—$8,000 a year, plus bonus. Loca- 
tion, New York, N. Y. W-3950. 


DESIGNERS, civil graduates, with 10 to 15 years’ 
experience in the design of airfields, roads, etc 
Work will include design of pavements, grading 
plans and drainage structures, etc. Salary, 
$8,320 a year. Location, Virginia. W-3953 


STRUCTURAL ENGINEER qualified by training 
and experience to design the wood, concrete and 


steel structural portions of buildings. Salaries 
open. Location, Virginia. W-3955(0) 
ENGINEERS. (a) Administrative Engineer 


thoroughly experienced in cost accounting, ma- 
terial procurement and expediting, general office 
procedure, personnel relations Building and 
heavy construction. Spanish language ability 
and Latin American experience highiy desirable. 
Salary open. (6) Building Construction Super- 
intendent or Project Manager, thoroughly experi- 
enced and capable of supervising all aspects of 
the construction of large high type buildings. 
Spanish language ability and Latin American ex- 
perience highly desirable. Salary open. Loca- 
tion, South America. F-3982. 


Civi_ ENGINEER, graduate, with experience in 
road and drainage construction. Salary com- 
mensurate with ability. Permanent. Location, 
Louisiana. W-3989. 


ASSISTANT TO CHIEF ENGINEER, civil gradu- 
ate, with N. Y. State P. E. license and at least 6 
years’ experience in engineering surveys, tests, 
specifications, and reports covering highways, 
buildings, materials, equipment and controls. 
Salary, $7,100 a year. Location, New York, 
N.Y. W-4006. 


This placement service is available to 
members of the Four Founder Societies. 
If placed as a result of these listings, the 
applicant agrees to pay a fee at rates 
listed by the service. These rates— 
established to maintain an efficient non- 
profit personnel service—are available 
upon request. The same rule for pay- 
ment of fees applies to registrants who 
advertise in these columns. All replies 
should be addressed to the key numbers 
indicated and mailed to the New York 
Office. Please enclose six cents in post- 
age to cover cost of mailing and return of 
application. A weekly bulletin of engi- 
neering positions open is available to 
members of the cooperating societies at 
a subscription rate of $3.50 per quarter 
or $12 per annum, payable in advance. 


CIvIL oR StRuCTURAL DESIGNER to assume re- 
sponsibility for structural steel and reinforced 
concrete design. Must be willing to work on the 
board in connection with projects assigned to 
him. Salary open. Location, northern New 
Jersey. W-4017(a). 


ENGINEERING ADMINISTRATIVE ASSISTANT with 
civil or architectural engineering training and at 
least 3 years’ design, specification and office en- 
gineering experience covering industrial building 
construction for architectural firm. Salary, 
$6,000-$7,000 a year. Location, New York, 
N.Y. W-4060. 


ENGINEER-EpITOoR, young, graduate civil or 
electrical, out of school 2 or 3 years, with at least 
one year’s experience in a consulting engineer's 
office, to prepare articles based on interviews with 
consulting engineers, etc. Salary, $6,000 a year. 
Location, New York, N. Y. W-4064. 
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CIVIL 
ENGINEERS 


Qualified graduate engineers 
and designers with ten or 
more years experience — 
Civil or Structural — can 
broaden their professional 
responsibilities with C F 
Braun & Co. The work is 
engineering and design for a 
wide variety of industrial 
projects — complete _ petro- 
leum refineries and _petro- 
chemical plants, ore-process- 
ing facilities and power- 
plants. 


Assignments include site- 
development, design of water 
supply and drainage systems, 
waterfront facilities, plant 
roads and railroads. Or de- 
sign of large steel and con- 
crete buildings and_struc- 
tures, and their foundations. 


Top salaries. Fine facilities. 
Profit-sharing retirement 
plan. Write to the head of 
our Personnel Department, 


Mr F B Stratford. 


C F BRAUN & CO 
ALHAMBRA CALIFORNIA 
Engineers 


Consultants Constructors 
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ATOMIC POWER 
DEVELOPMENT 


ENGINEERING AND 
RESEARCH OPENINGS for 


e MATHEMATICIANS 
e STRESS ANALYSTS 


SALARY 
commensurate with ability and ex- 
perience. 


Men interested in careers in the 
peaceful application of atomic en- 
3 ergy are needed to assist Atomic 
Power Development Associates. . 
renowned for work on the fast 
breeder type reactor. This group 
supported by major industrial and 
utility companies is in the forefront 
of pioneering developments and has 
attracted world-wide interest and 
contacts. 


For further information write 


P. Amerman 


ATOMIC POWER DEVELOPMENT 
ASSOCIATES, INC. 


1911 First Street 
Detroit 26, Michigan 


TECHNICAL 
EDITOR 


A young civil engineering 
graduate wanted for position 
. as assistant technical editor. 
Natural aptitude for writing 
is essential. Recent gradu- 
ates will be considered. 
Beginning salary is dependent 
on relative qualifications. Lib- 
eral vacation, sick leave, 
hospitalization, retire- 
ment plans. 


' Box 278 


Civil Engineering 
. 33 West 39th St. 
New York 18, N. Y. 


CIVIL ENGINEERING * November 


GENERAL MANAGER, civil graduate, with at 
least 10 years’ construction management experi- 
ence covering responsibility for general supervi- 
sion of sales, estimates, sub-contracts, and field 
supervision of public works, pipelines, excavations 
and general concrete construction. Must be 
Mexican citizen. Salary, $15,000-$20,000 a 
year, plus bonus. Location, Mexico. W-4076. 


PoLLuTION ABATEMENT ENGINEER, degree in 
chemical engineering, or civil engineering with 
major ip sanitary engineering, with a minimum of 
5 years’ experience in field of chemical pollution 
abatement. Would involve experience in design 
of industrial plant facilities to process wastes 
from chemical operations as well as knowledge of 
sanitary disposal facilities. Should be familiar 
with State and Federal regulations on air and 
stream pollution. Will perform the engineering 
or supervise the engineering to design and specify 
installations for waste disposal as needed for new 
or existing operations, etc. Salary open. Some 
travel. Headquarters, Missouri. W-4079. 


ASSISTANT CHIEF ENGINEER, graduate civil, 
either a recent graduate, or one with a few years’ 
experience, for structural design of steel buildings 
and the development of a research program. Sal- 
ary, from $5,400 a year, ieee upon experi- 
ence. Location, California. W-4101. 


Civit ENGINEERS, junior and senior, civil 
graduates, with experience in design and con- 
struction of large water supply projects. Salaries, 
$4,800-$8,400 a year. Location, California. 
W-4102. 


ENGINEERS. (a) Structural Engineer with 
10 years’ experience, 5 of which have been in hy- 
droelectric projects. Single status desired but 
will take married man. Salary, $12,000 a year, 
plus living allowance. (b) Layout Engineer for 
field work on above projects. Salary, $10,800 a 
year, plus living allowance. Location, Mediter- 
ranean area. F-4103. 


FIELD ENGINEER, civil graduate, with at least 
3 years’ heavy construction experience, including 
pile driving for marine pier terminal project. 
Salary, $10,000 a year. Duration, 1 year. Lo- 
cation, South America. F-4104. 


CONSTRUCTION SUPERINTENDENT, under 55, 
civil or mechanical graduate, with at least 10 
years’ supervisory construction experience cov- 
ering power plants, mill buildings, roads and utili- 
ties. Salary, $10, _* year, plus extras. Loca- 
tion, Cuba. F-4117. 


LaBor RELATIONS MANAGER, staff position, for 
large construction company. Must have experi- 
ence in labor contracts, jurisdictional disputes, 
etc. Considerable travel. Salary, $10,000—$12,000 
a year. Company will pay fee. Headquarters, 
Ohio. W-4121. 


TEACHING PERSONNEL, master’s degree in 
civil engineering preferred, but will consider 
bachelor’s degree in civil, with or without experi- 
ence. (a) One needed to teach statics, dynamics, 
strength of materials, hydraulics and surveying. 
(b) One to assist in courses in structures and rein- 
forced concrete theory. Salaries, $4,200—-$5,400 
for nine months. Positions available in Febru- 
ary, 1957. Location, Southwest. W-4128. 


Water Suppty DesiGN ENGINEER with suf- 
ficient experience and responsibility to assume 
charge of the design of filtration pumping plants, 
pipe lines and incidental structures. Preferably 
licensed in New York State. Salary open. Lo- 
cation, New York, N. Y. W-4133. 


DESIGNERS, concrete and structural, with at 
least 3 years’ experience in heavy reinforced con- 
crete and structural work. Will design heavy re- 
inforced concrete and structural work for heavy 
steel buildings and structures in process plants 
and bulk material handling facilities. Salary, 
about $7,200 a year. Employer will pay the fee. 
Location, Chicago, Ill. C-5595. 


ASSISTANT ENGINEER, B.S.C.E. or M.E., 
25-44, interest in office position, design, etc. 
Knowledge of concrete helpful. Will assist with 
analysis and design of various types of concrete 
pipes and specifications, preparation of standards, 
equipment design, estimating, production plan- 
ning, engineering aid to distributors, on design, 
sales, production and _ drafting. Specialized 
training will be given. 5 per cent travel. Sal- 
ary, $9,000 a year. Employer will pay the fee. 
Location, Chicago, Ill. C-5623. 


FIELD ENGINEER, preferably B.S.C.E. or 
Arch. E., 26-46, with 5 years’ construction super- 
intendent experience; will act as field represent- 
ative, superintendent on erection of buildings 
and also mechanical and electrical installation. 
Must be able to relocate and stay in one place 
from amonthtoayear. Prefer a man who is sin- 
gle or married with no children. Company will 
provide car if necessary. Company is paint 
manufacturer. Salary, $150 a week plus $30 cost 
of living allowance. Employer will pay the fee. 
Location, Chicago, Ill. C-5625. 


1956 


Structural Designers 
Structural Draftsman 


Highway Designers 


RECENT GRADUATES 


For highway design in New 
York City and New Jersey 


Permanent positions with 


opportunity for advancement 


BROWN & BLAUVELT 


468 Fourth Avenue, 
New York City 


44 Cooper Street, 
Woodbury, N.J. 


HEAD 
OF 
STRUCTURAL 
DEPARTMENT 


To supervise and adminis- 
ter Structural Designing 
and Drafting Department 
in the home office of a long 
established Boston con- 


sulting engineering firm. 


Send resume of experience, 
references and record of past 


earnings to 


Box 276 


Civil Engineering 
33 West 39th Street 
New York 18, New York 
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HIGHWAY 
ENGINEERS 
DESIGNERS 

DRAFTSMEN 


New liberal salary 
plan offers excellent 
opportunity for long 
term employment to 
professionals and 
sub-professionals 


—— 


Billion dollar 
construction program 
guarantees security 
for many years on 
interesting and sound 


program 


SALARIES $4,500. 
Civil Engineer I 
to 
$11,000. 
Civil Engineer V 


Write for details, 
application forms, to 
Personnel Director 


Penna. Dept. of Highways 
Harrisburg, Pa. 


New Publications 


Air pollution control... Better understanding of 
the smog that chokes many American cities 
may result from a recent ASME booklet, en- 
titled, ‘Instruments for the Study of Atmos- 
pheric Pollution.’’ The publication—said to be 
the most complete of its kind ever assembled— 
lists hundreds of devices useful in studying pol- 
lution, together with the names and addresses of 
manufacturers who can supply them. Copies 
are available from the American Society of 
Mechanical Engineers, 29 West 39th St. New 
York 18, N. Y., at $2 each. 


Highway officials... Availability of the 1956 
edition of its annual directory of ‘‘Highway 
Officials and Engineers’’ is announced by the 
American Road _ Builders’ Association. The 
handy pocket-size reference includes more than 
1,500 names, titles, and addresses of state high- 
way personnel; engineering and administrative 
personnel of the Bureau of Public Roads and the 
ARBA; and a tabulation by states of highway 
funds spent in 1955. Copies, priced at $1.00 
each, are on sale by the ARBA, 600 World Center 
Building, Washington 6, D. C. 


Standards Free copies of a new “‘List of 
American Standards’’ are available from the 
American Standards Association, 70 East 45th 
St., New York 17, N. Y. The 56-page book 
indexes 1,600 American standards—about 275 
of them in the field of civil engineering and con- 
struction. 


Aluminum and its alloys... Data on aluminum 
alloys and mill products are presented in easy-to- 
read tabular form in a comprehensive reference 
entitled ‘‘Alcoa Aluminum Handbook.’’ An up- 
to-date successor to ‘“‘Alcoa Aluminum and Its 
Alloys,’’ the 176-page publication may be ob- 
tained from the Aluminum Company of America, 
781 Alcoa Building, Pittsburgh 19, Pa. Request 
should be made on company letterhead 


Wire-reinforced concrete pavements... Dollar 
savings and better performance are cited as 
basic reasons for the use of a distributed rein- 
forcement, such as welded wire reinforcement, in 
concrete pavements in Technical Bulletin No 
217 released by the American Road Builders 
Association. The author is Henry Aaron, chief 
engineer of the Reinforced Concrete Pavement Di- 
vision of the Wire Reinforcement Institute, 
which has purchased a number of the bulletins 
and will mail copies to interested persons without 
charge. Request should be made to the Institute, 
Dept. 217, National Press Building, Washington 
4,D.C. 


Community development...In “The Heritage 
of Community,’’ Community Service, Inc 
(Yellow Springs, Ohio), presents a critique of 
community living based on a study of societies 
of the past. The booklet is particularly directed 
to persons concerned with world cooperation, 
underdeveloped nations, and conservation of the 
earth’s resources. It is edited by Arthur E. 
Morgan, Hon. M. ASCE, president of Commun- 
ity Service, and Griscom Morgan. Copies sell 
for $1.00 each or for $7.00 in lots of ten 


Lumber selection... Selection of lumber for 
building houses need not be a hit-or-miss matter, 
according to the Small Home Council, which has 
issued an eight-page circular giving the essential 
facts about lumber and its use in home building 
Entitled ‘Selecting Lumber,’’ the booklet may be 
purchased from the Small Homes Council, Uni- 
versity of Illinois, Urbana, IIl., at 10 cents a copy. 


Highway research... Cooperative studies of 
highway bridge floors, conducted at the Univer- 
sity of Illinois from 1936 to 1954 and described 
by N. M. Newmark and C. P. Siess, Members 
of ASCE, have been reprinted from the Pro- 
ceedings of the 35th annual meeting of the High- 
way Research Board. Identified as Bulletin No 


52 of the Engineering Experiment Station, the 
publication may be purchased from the Station, 
University of Illinois, Urbana, Ill. The price is 
25 cents a copy. 


Metropolitan mapping... Eight new maps, cov- 
ering Duluth and Superior, Minn.; Hartford and 
New Britain, Conn.; Bridgeport, Conn.; Roch- 
ester, N. Y.; Cleveland, Ohio; Youngstown, 
Ohio; Knoxville, Tenn.; and San Diego, Calif., 
have been made available in the continuing series 
of topographic maps published by the Geological 
Survey. The Bridgeport and Knoxville maps are 
$1.00 each, and the others are $1.50. Copies 
may be obtained from the Geological Survey 
Map Distribution Sections, Washington, D. C. 
(for areas east of the Mississippi), and Denver, 
Colo. (for Western areas). 


Ohio River basin... Proceedings of a symposium 
on the Upper Ohio Basin held at Linesville, Pa., 
under the joint auspices of the Pymatuning 
Laboratory of Field Biology; Department of 
Biological Sciences; the College; and the De- 
partment of Public Health Practice, Graduate 
School of Public Health, University of Pittsburgh, 
have been issued as Special Publication No. 1 of 
the Pymatuning Laboratory. Entitled ‘‘Man 
and the Waters of the Upper Ohio Basin,’’ the 
100-page publication may be obtained from Dr. 
C. A. Tryon, Director of Pymatuning Labora- 
tory of Field Biology, University of Pittsburgh, 
Pittsburgh 13, Pa. The price is $1.00 a copy. 


Sedimentation bibliography... All known hy- 
drologic and sedimentation literature published in 
the United States and Canada in the 1950-1954 
period is included in Joint Hydrology-Sedi- 
mentation Bulletin No. 7, compiled and edited by 
the American Geophysical Union for the Sub- 
committees on Hydrology and Sedimentation of 
the Interagency Committee on Water Resources, 
Department of the Army. Copies are on sale 
through the Superintendent of Documents, 
Washington 25, D. C., for $1.25 each. 
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For position of Township Engineer 
in a Morris County, New Jersey, 
community. Salary open. 
Applicant must have a New 
Jersey Professional Engineer's 


License. Desirable living and 
working conditions. Experienced 
individual would have full charge 
of Township engineering projects, 
esp. roads, drainage, maps, etc. 
Reply in detail giving age, ex- 


perience, salary desired, etc. 


Box 281 


Civil Engineering 
33 West 39th Street 
New York 18, N.Y. 
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Boeing ‘‘C.E.’s’ 


Pictured above is the full-scale cabin 
mock-up of the Boeing 707, America’s 
first jet transport. In developing this in- 
terior, Boeing engineers helped design 
features as advanced as the 600-mile-an- 
hour performance of the aircraft itself. 

Pioneering revolutionary new types of 
aircraft like the 707 is one of the sources 
of excitement —and satisfaction — that 
civil engineers enjoy at Boeing. For the 
707 cabin, “C.E.’s” made many major 
contributions including work on the 
structural components of seats, windows, 
baggage racks and over-all body design. 
Commercial orders for the 707, along 
with a tremendous backlog of military 
contracts, assure Boeing expansion for 
years ahead. 

Growth is a Boeing habit. During the 
past 10 years, for instance, the number 
of Boeing engineers has increased 400%. 
Expansion at this rate spells job stability 
—and plenty of opportunity to move 
ahead. Boeing promotes from within, and 
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help design America’s first 


holds merit reviews every six months to 
give each engineer a personal opportu- 
nity for recognition, advancement and 
increased income. 

Boeing engineers don’t get lost in the 
crowd. They work in small integrated 
teams — on such projects, in addition to 
the 707, as the B-52 and B-47 jet 
bombers, the BOMARC IM-99 guided 
missile, the 502 gas turbine, and other 
developments still under security wraps. 

Qualified engineers and scientists of 
all types are needed at Boeing — now. 
You'll find high starting salaries, and 
stimulating contact with men outstand- 
ing in the world of engineering. Other 
advantages include liberal insurance and 
retirement plans, and a choice of modern, 
young-spirited communities in which to 
live. Boeing helps arrange special work 
schedules for engineers taking graduate 
studies, and pays all tuition and fees. 
You're missing a bet if you don’t at least 
find out how Boeing can help you get 


jet transport 


ahead in your engineering career. The 
coupon will bring you all details, so get 
it in the mail — today! 


JOHN C. SANDERS, Staff Engineer — Personnel 
Boeing Airplane Co., Dept. D-57, Seattle 24, Wash. 


F. B. WALLACE, Staff Engineer—Personnel 
Boeing Airplane Co., Dept. D-57, Wichita, Kansas 


A. J. BERRYMAN, Manager — Administration 
Boeing Airplane Co., Dept. D-57, Melbourne, Fla. 


Mail this coupon to the address above from 
which you desire further information about 
advantages of a Boeing career. 

Name _ 
College(s) 
Address 
City Zone___ State 


Degree(s) Year(s)__ 


Telephone number 


Aviation leadership since 1916 


SEATTLE, WASHINGTON WICHITA, KANSAS 
MELBOURNE, FLORIDA 
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Positions Announced 


San Diego Regional Water Pollution Control 
Board. Opportunity for qualified candidates 
for the position of Executive Officer in Water 
Pollution Control Administration. Salary range 
$8,940 to $10,560 perannum. Applicant must be 
graduate of a recognized engineering school, 
preferably with major in sanitary engineering, 
and have five years of responsible experience and 
administrative and supervisory experience in 
water quality control and closely related fields. 
California engineer registration preferred. Appli- 
cations may be obtained and filed at the San 
Diego Regional Water Pollution Control Board, 
3441 University Avenue, San Diego 4, Calif 


Maricopa County, Phoenix, Arizona. The 
Maricopa County Personnel Department is 
seeking qualified applicants for the position of 
Civil Engineer II. Salary range from $460 
to $575 per month. Requirements are gradua- 
tion from a four-year college in the field of civil 
engineering plus considerable experience in 
civil engineering practice—some of it supervisory. 
Applicants will be judged on the basis of their 
training and experience plus an oral interview. 
Apply to Wilbur L. Jenkins, Personnel Director, 
Maricopa County, Office of Personnel Director, 
Phoenix, Ariz. 


Bureau of Reclamation. Openings for Engi- 
neers in the Western States and in Alaska in 
Grades GS-5 through GS-9, with salaries ranging 
from $4,480 to $6,115 a year. Appropriate 
education and experience are required. Full 
information and application forms from any 
post office or from the U. S. Civil Service Com- 
mission, Washington 25, D. C., by asking for 
Examination Announcement No. 10-1-6(56). 


County of San Diego. Opening in the Sur- 
veyor's office for Assistant Civil Engineer who 
will be the County Surveyor’s representative on 
the San Diego Metropolitan Area Advance 
Transportation Planning Team and will co- 
ordinate plans with the cities of the metropolitan 
area. Salary $483 to $587 monthly. Must bea 
graduate of recognized college or university with a 
major in civil engineering. Progressive engi- 
neering experience may be substituted for college 
education on a year-for-year basis. Written 
examination required. Applications should be 
sent to the Department of Civil Service and 
Personnel, Clayton G. Swanson, Director, Room 
402, Civil Center, County of San Diego. 


City of Pasadena. The City of Pasadena of- 
fers unlimited opportunities to young engineers 
interested in a public works career. Future re- 
tirements will open opportunities, with wages 
and benefits equal to the best. Applications 
should be made to the Personnel Department, 
City Hall, Pasadena, Calif. 


U. S. Bureau of Public Roads. Openings for a 
highway engineer and bridge engineer, grades 
GS-7 to GS-13, salary $5,335 to $8,990 a year, for 
duty in Washington, D. C., and throughout the 
United States. To qualify, applicants must 
have appropriate education and experience. 
Applications will be accepted by the Board of 
U. S. Civil Service Examiners, Bureau of Public 
Roads, Washington 25, D. C. 


Army Corps of Engineers. The Pittsburgh 
District has openings for engineers on river, 
harbor and flood control programs, and vital 
military defense installations and facilities. 
Engineers GS-9 (salary range $5,440 to $6,250) 
and Engineer GS-11 (salary range $6,390 to 
$7,465). Applications will also be accepted for 
these positions at the GS-5 and GS-7 grade levels 
for examination by the Third U. S. Civil Service 
Region, Customhouse, Second and Chestnut 
Streets, Philadelphia. 


SAVE MONEY! solve Your cost problems 
right now with CONSTRUCTION COST CONTROL 


No need to let cost problems get out of hand .. . 
you'll find easy solutions in this practical guide 
book, CONSTRUCTION COST CONTROL. 
Here are the answers to the complete cycle of 
estimating, accounting, distributing and analyz- 
ing of all operational and overhead costs. The 
authors are practical construction men 
thoroughly experienced and ready to help you 
with illustrations, charts, and specimen account- 
This 97 page book measures eight- 
and-a-half by eleven inches and is sturdily bound. 


ing forms. 


@ 
e 


e SECTIONS INCLUDE 

e Estimating and Preliminary 

e Work, The Accounting Sys- 

e tem, The Classification of 
Construction Cost Accounts, 
Distribution of Costs, The Con- 
trol of Costs, Financing the 
Contractor, Taxes and Tax 
Problems. 


Don't wait any longer—mail the coupon, today! ¢ ° 


$4.00 postpaid to ASCE Members 
$5.00 postpaid to non-members 


eee @ e 


Special discount on ten or more available to 
ASCE Student Chapters and to colleges for 
textbook use: $3.00 each 


AMERICAN SOCIETY OF CIVIL ENGINEERS 
33 West 39th St., New York 18, N. Y. 


copies of CONSTRUCTION COST 


(I am not) 


| 
| 
Enclosed is check (or money order) in the amount of 
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Applications for Admission to 
ASCE, Sept. 15—Oct. 6, 1956 


Applying for Member 


Bos ARBAUGH, LANIKAI, T. H. 

Joun Donacp Beck, Pittsburgh, Pa. 

Jacos JosepH Bercer, Harrisburg, Pa. 

THomas BLack, Omaha, Nebr. 

Brooks, Arlington, Va. 

Hewitt Buss, Washington, 

Ravpx De Simone, New York, N. Y. 

Jog Dust, Beaumont, Tex. 

Epwin Mouzon Eaps, San Francisco, Calif. 

INGMAR STELLAN GuULLSTROM, Stockholm, Sweden 

Lioyp Tuomas HaGerty, Dayton, Ohio. 

Joun James Heany, Philadelphia, Pa. 

Joun HerRFuRTH, Dallas, Tex. 

WALTER HicuaM, East Providence, R. I. 

ARTHUR MILTON JacosBy, Atlanta, Ga. 

Oscar EMANUEL JANSA, Stockholm, 
Sweden 

Esa K.noury, Canoga Park, Calif. 

ARTHUR AvuGuST GERHART KIRCHHOFF, Fort 
Belvoir, Va. 

Peter CHARLES MALKOwskKI, Salem, Mass. 

ANTHONY FRANCIS PESSOLANO, Balboa, Canal 
Zone. 

Harry Pockras, Huntington, W. Va. 

ALFRED GEORGE Rayner, Baton Rouge, La. 

Francis HaypEN RicHarpson, Indianapolis, Ind. 

James Henry SAwyeEr, JR., Oelwein, Iowa. 

Wa tuts IsHam Scuutt, Jackson, Miss. 

KENNETH OLEN TALLEY, Kansas City, Mo. 

LAWRENCE EMERSON TULL, Alexandria, Va. 

ADDISON FRANKLAND WILBUR, Massena, N. Y. 


Applying for Associate Member 


Act, Hyderbad, India. 

FREDERICK HenRY BAveEr, Philadelphia, Pa. 

ARNOLD MBASE BLACKET, Kansas City, Mo. 

Lioyp Epwarp Brace, Omaha, Nebr. 

ALTon ALFRED Burton, New York, N. Y. 

Yeonc-Watr Crow, Singapore, China. 

WARREN CHRISTENSEN, San Diego, 

aut. 

BERNARD JosEePH DeGeorGe, Houston, Tex. 

Mopesto Cruz Diaz, Manila, Philippines. 

PeTeER BRIAN Dyson, Orange, N. 

GoopMAN Espy, Jr., Jackson, Ala. 

YESHAYAHU ETKIN, New Yor if 

Joun Ceci FaBer, Chima. 

VADDAKKE KUNAMPILLIL GOPINATHAN, Rangoon, 
Burma. 

Mya Han, Rangoon, Burma. 

Harry Harvey Hui, Jr., Norman, Okla. 

Joun Reep Hursn, Baltimore, Md. 

LEONARD EpWIN JOHNSON, Jr., 
Woods, Mich. 

RAJINDER SINGH KA#LON, Pullman, Wash. 

SuLTAN ZAHUR AKHIAR Lahore, Pakistan. 

VERLYN DEAN KLEMAN, Harrisburg, Pa. 

Gorpon Dayton Knorr, Long Beach, Calif. 

RogBert Mackey, Seattle, Wash. 

ROBERT WILLIAM Martens, Baltimore, Md. 

Joun ALFRED MarrTIn, Los Angeles, Calif. 

Rospert JARVIE MCALLISTER, Pittsburgh, Pa. 

RicHarD A. MOELLER, Kansas City, Mo. 

Hitiis ANDREW NorINne, Santa Fe, N. Mex. 

Morr L. Pevey, Jr., Jackson, Miss. 

WHEELER Rucker, JRr., Seattle, Wash. 

Frep WILLIAM SERGEANT, Feeding Hills, Mass. 

EpGar WAYNE TENNIS, Springfield, Pa. 

Jrra Payne THAYER, Los Angeles, Calif. 

Joun Henry Upuam III, Nashville, Tenn. 

Henry WALLACE, Detroit, Mich. 

Euvcene Weser, Los Angeles, Calif. 

Georce Irvin Santa Paula, Calif. 

SAMUEL THOMAS WILSON, Pittsburgh, Pa. 

DoNnaLD Byron WoLTERSDORF, Billings, Mont. 


Huntington 


Applying for Junior Member 


Benepict Boccuiccuio, New York, N. Y. 
RALPH EpWARD CRYSLER, London, Ont., Canada. 
CHARLES Forney, Jr., University Park, Pa. 
WALTER Emery Foster, Kansas City, Mo. 
GuNNAR JoHN JAKOBSON, Montreal, Canada. 
Peter Vito LaguiparA, San Francisco, Calif. 
ANTHONY LAWRENCE Lutz, Cheyenne, Wyo. 
Joun Epwarp McLean, Anchorage, Alaska. 
NoRMAN DONALD PERKINS, New Orleans, La. 
EvGENE Prrrce, Port Arthur, Tex. 
Seppi Powe tt, Chicago, IIl. 
Ernest Everett Scuuttz, Tampa, Fla. 
DoNnALD CHARLES SHEFFIELD, Albany, Ga. 
Peter McKinney Smit, Bonneville, Ore. 
Epwin Spencer, Washington, D. C. 
Roman A. Younc, Republica de Panama, 
Panama. 
KatMAn Zerr, Denver, Colo. 
JURGEN ZIEGLER, Minneapolis, Minn. 


[A pplications for Junior Memberships from 
ASCE Student Chapters are not listed] 
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WHO 
SEE THERE! 


A partial list of exhibitors 
planning to be there 


ROAD 
SHOW 


ACME IRON WORKS © AEROIL PRODUCTS COMPANY, INC. © AEROQUIP CORPORATION © ALLEN 
and CO NVE NTION INDUSTRIAL PRODUCTS, INC. © ALLIS-CHALMERS MANUFACTURING CO. © AMERICAN BOSCH DIVISION 
a | (AMERICAN BOSCH ARMA CORPORATION) © AMERICAN CHAIN & CABLE COMPANY, INC. © AMERICAN HOIST 
a a & DERRICK CO. © AMERICAN MANGANESE STEEL (DIVISION OF AMERICAN BRAKE SHOE CO.) © AMERICAN 
TRACTOR CORPORATION © ARMCO DRAINAGE & METAL PRODUCTS, INC. © ATHEY PRODUCTS CORPORATION © 
AUSTIN-WESTERN COMPANY ® BALDWIN-LIMA-HAMILTON CORPORATION © BARBER-GREENE COMPANY © BARCO 
MANUFACTURING CO. © BAY CITY SHOVELS, INC. © BLAW-KNOX CO. © WM. BROS. BOILER & MFG. CO. © J. 1. 
CASE COMPANY © CATERPILLAR TRACTOR CO. © CHAIN BELT COMPANY © C. H. & E. MANUFACTURING CO. © 
CHEVROLET MOTOR CORP. (TRUCK & COMMERCIAL DEPARTMENT) © CHICAGO RAWHIDE MANUFACTURING COMPANY 
© CHRYSLER CORPORATION (DODGE DIVISION) © C.LT. CORPORATION © CLARK EQUIPMENT COMPANY ® CLEAVER- 
BROOKS COMPANY © THE CLEVELAND GRAPHITE BRONZE COMPANY © CLEVELAND TRENCHER COMPANY © CON- 
STRUCTION MACHINERY COMPANY © CONTINENTAL MOTORS CORPORATION © COOK BROS. EQUIPMENT COMPANY 
© CUMMINS ENGINE COMPANY, INC. © DANA CORPORATION © BUCYRUS-ERIE COMPANY ® BUDA DIVISION (ALLIS- 
CHALMERS MANUFACTURING CO.) © THE BUFFALO-SPRINGFIELD ROLLER CO. © BUTLER BIN CO. © THE EIMCO 
CORPORATION © ELECTRIC STEEL FOUNDRY COMPANY © ELECTRIC WHEEL COMPANY © E. D. ETNYRE & CO. © 
EUCLID DIVISION (GENERAL MOTORS CORPORATION) © FORD MOTOR CO. © FRUEHAUF TRAILER COMPANY © FULLER 
MANUFACTURING CO. © THE GALION IRON WORKS & MFG. CO. © GAR WOOD INDUSTRIES, INCORPORATED © 
GENERAL ROAD MACHINES, INC. © GMC TRUCK & COACH DIVISION (GENERAL MOTORS CORPORATION) © GOOD 
ROADS MACHINERY CORPORATION ® DETROIT DIESEL ENGINE (DIVISION GENERAL MOTORS CORP.) © DIAMOND 
IRON WORKS, INC. (GOODMAN MANUFACTURING COMPANY) © R. E. DIETZ COMPANY © EAGLE IRON WORKS © 
THE FRANK G. HOUGH CO. © HUBER-WARCO COMPANY © HYATT BEARINGS DIVISION (GENERAL MOTORS CORPORA- 
TION) © HYSTER COMPANY © INGERSOLL-RAND CO. © INTERNATIONAL HARVESTER CO. © 1OWA MANUFACTURING 
CO. © JACKSON VIBRATORS, INC. © THE JAEGER MACHINE COMPANY © THE JEFFREY MFG. CO. © THE C. S. 
JOHNSON COMPANY © JOY MANUFACTURING CO. © KALAMAZOO DIVISION (THE NEW YORK AIR BRAKE COMPANY) 
© KOEHRING COMPANY © KOHLER COMPANY © THE GORMAN-RUPP CO. ® W. E. GRACE MFG. CO. © THE HANSON 
CLUTCH & MACHINERY CO. © HARNISCHFEGER CORPORATION © THE HELTZEL STEEL FORM AND IRON CO. © 
HENDRIX MANUFACTURING CO., INCORPORATED © HERCULES GALION PRODUCTS, INC. © HERCULES MOTORS COR- 
PORATION ® HETHERINGTON & BERNER, INC. © HIGHWAY EQUIPMENT CO., INC. © HOMELITE DIVISION (TEXTRON 
AMERICAN, INC.) © McKIERNAN-TERRY CORPORATION © MINNEAPOLIS-MOLINE COMPANY ® MURPHY DIESEL COM- 
PANY © W. P. NELSON IRON WORKS, INC. © NORDBERG MFG. CO. © NORTHWEST ENGINEERING COMPANY © THE 
OLIVER CORPORATION © LE ROI DIVISION (WESTINGHOUSE AIR BRAKE COMPANY) ® R. G. LE TOURNEAU, INC. © 
LE TOURNEAU- WESTINGHOUSE COMPANY © LINK-BELT SPEEDER CORP. LITTLEFORD BROS., INC. © MACWHYTE 
COMPANY © MARION POWER SHOVEL COMPANY © MASTER VIBRATOR COMPANY ® SMITH ENGINEERING WORKS ® 
STANDARD STEEL CORPORATION © STANDARD STEEL WORKS © STOW MANUFACTURING COMPANY © TAMPO MAN- 
UFACTURING CO. © THE TEXAS COMPANY (ASPHALT SALES DEPARTMENT) © THE THEW SHOVEL CO. © THE OWEN 
BUCKET COMPANY ® PETTIBONE MULLIKEN CORP. © PIONEER ENGINEERING WORKS, INC. © PORTLAND CEMENT 
ASSOCIATION © JOHN A. ROEBLING’S SONS COMPANY © SCHIELD BANTAM COMPANY, INC. © SCHRAMM, INC. © 
SEAMAN-ANDWALL CORPORATION © SEAMAN ENGINEERING & RESEARCH CO. © S K F INDUSTRIES, INC. © THE 
WHITE MOTOR COMPANY ® WOOLDRIDGE MANUFACTURING DIVISION (CONTINENTAL COPPER & STEEL INDUSTRIES, 
INC) © THE TIMKEN ROLLER BEARING COMPANY © THE TORRINGTON COMPANY © TWIN DISC CLUTCH COMPANY 
© UNION CHAIN & MANUFACTURING COMPANY © UNION WIRE ROPE CORP. © UNIT CRANE & SHOVEL CORP. © 
UNITED STATES STEEL CORPORATION © WALTER MOTOR TRUCK COMPANY © THE WARNER & 
SWASEY COMPANY ® WAUKESHA MOTOR CO. © WISCONSIN MOTOR CORPORATION 
© WORTHINGTON CORPORATION 


CHICAGO 


International 
Amphitheatre 


Exhibits 


Whatever your interests, you'll find the 
equipment, materials and supplies you 
use on display. New models, new method: 


and current machines are exhibited. 


Di 
Hear internationally- known au- 


thorities report on the latest advance- 
r. ments in construction—lead dicussions 
} about new ideas— present 
; details of the hugh vital 
road program. 


See machines at work, actually 
doing the jobs which you face 
each day. See methods proved —~,| 
before your eyes. <S 


) The contacts you make will 
prove of inestimable value. 
Experts from every part 
of the world—every 
one ready to talk 
about your problems. 
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EQUIPMENT, MATERIALS and METHODS 


NEW DEVELOPMENTS OF 


INTEREST AS 


All-Wheel Drive Truck 


A NEW HEAVY-DUTY ALL-WHEEL drive 
truck series, engineered and built especially 
for gravel hauling and highway mainte- 
nance, is now available. 

The photograph shows one of the all- 
wheel drive trucks in this new series— 
Model 45-55JT. These trucks are an 
adaptation of the Oshkosh 50-50 ready- 
mixed concrete carrier with the engine 
cantilevered over the front axle. 

Designed for year round use, they are 
powered by either a Continental 427 cu in. 
gasoline engine or a Cummins JT-600 


diesel engine: have an 8'/2-cu yd gravel 
dump body; carry a payload of 18,000 Ibs. 
on the front axle to conform with maxi- 
mum load limits in most states and built for 
mounting an underbody blade for road 
grading work, or a large sander body in 
conjunction with the underbody blade for 
winter road maintenance and ice control. 
A short wheelbase of 144 in. and Vickers 
power steering assures exceptional maneu- 
verability for spotting loads and handling 
ease in traffic. Oshkosh Motor Truck, 
Inc., CE 11-140, Oshkosh, Wis. 


Model 45-55 JT 


Time Switches 


THE ADDITION OF SEVEN new time 
switches to their Intermatic line has re- 
cently been announced. The new models 
offer more accuracy and versatility in con- 
trol of electrical circuits from periods of 2 
seconds to 24 hours. Among these new 
Intermatic models are the T960 Series, for 
1 to 96 on-off operations every day and 
suited for control of pumps, fans, recorded 
music, process timings, etc.,and the V21000 
Series, a seven-day times switch, used for 
controlling heating and air conditioning 
systems, lights, fans, etc., on a weekly 
schedule to permit different timing periods 
daily, if desired. Another Series, the 
V22000, is a two-circuit switch that finds 
wide use in apartment houses, stores, fac- 
tories, and public buildings. A highly 
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accurate time switch for controlling opera- 
tions of 5 or 15 minute intervals during a 
24-hour period is the V27000 Series. Pro- 
gram timers are among the new models, the 
V28000 or V29000 Series control 1 to 288 
daily operations of bells, buzzers, and 
signal lights for periods of 2 to 60 seconds. 
Also included, is the C8300 Series, a 
twelve-minute cycle repeater timer that 
can be used on fans, poultry foggers, and 
similar operations. 

Most of these new models incorporate 
the features of the standard Intermatic 
line including: easy to set dial, and 
trippers, heavy duty industrial type motor, 
and convenient knockouts. International 
Register Co., CE 11-140, 2624 West 
Washington Blvd., Chicago 12, Ill. 


REPORTED BY 


MANUFACTURERS 


Safety Treads 


A COMPLETELY NEW LINE of aluminum 
safety treads is being introduced. This 
new tread, trade-named Super-Grit, fea- 
tures an improved design for better 
appearance, longer life and more safety. 

All abrasive metal safety treads depend 
primarily upon diamond-hard grains of 
aluminum oxide for their anti-slip quali- 
ties. New Super-Grit Treads contain 65% 
more abrasive grains than any other 
tread on the market according to the 
manufacturer. 

They come in two widths, 3 inches and 4 
inches, and three nosing styles, nosing 
depths ranging from !/, inch to 1%/, 
inches and may also be curved and mitered 
in lengths up to 12 feet. 

Besides improved design, another fea- 
ture is the Time-Saver anchors. These 
anchors are made of the same non-cor- 
rosive heat-treated aluminum as the base 
of the treads and the rivets which hold 
anchors to treads. Easily bent down 
a 45 degree angle, they are ready for 
immediate installation, eliminating 90% 
of the time spent in attaching conventional 
anchors. Wooster Products Inc., CE 
11-140, Wooster, Ohio. 


Cement Finishing Machine 


A MEDIUM SIZE FOUR BLADE cement 
finishing machine with crank adjustment 
to switch blade pitch while the unit is 
in operation, is designed for use by smaller 
contractors. 

The new model, called the Superior 
Junior, is built along the same lines as 
the Superior Senior, a bigger, more power- 
ful, 6.2 hp machine designed for heavy 
applications. It is powered by a 2.5 
hp Briggs & Stratton gasoline engine and 
has a blade sweep diameter of 33-in. 

Because the unit has four variable 
pitch blades, it does not adapt itself to 
uneven surfaces and thus works down high 
spots, giving a truer level finish faster. 
The finisher handles concrete floating and 
troweling in one non-stop operation. A 
crank adjustment on the handle is used 
to change blade pitch-up to 30 deg tilt of 
the dual purpose blades for polishing. 

Other features include a sealed and 
lifetime lubricated gear box, Timken main 
bearings, stationary guard ring for safety 
and to permit close to wall operation, 
cast steel tangential arm braces and a 
mercury safety switch to prevent runaway. 
Superior Cement Tool Corp., CE 11-140, 
11616 Wright Road, Lynwood, Calif. 
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The 1955 edition, a “must” 
for every professional engi- 
neer. 
To members: 
Paper Bound...........$2.00 
Cloth Bound ........... 3.00 
Morocco Grained ....... 4.00 
To other subscribers: 


Paper Bound..........$16.00 
Cloth Bound .......... 17.00 
Morocco Grained...... 18.00 


Special discount to libraries 


Order yours today! 


A limited number of Volume 119 (1954) and earlier issues are also | 


available. Prices on ee 


AMERICAN SOCIETY OF CIVIL | ENGINEERS 
33 West 39th St., New York 18, N. Y. 


Please send Vol. 120 cbinding 


am not)..........+.. a member of ASCE. 
Street... 


Enter my standing order for T, ransactions in binding 
indicated. 
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For Economical, Extremely Precise 
SURVEY 


SURVEY DEPTH RECORDER 


The Edo Survey Depth Recorder, Model 255, was 
developed at the request of experts in the field of 
hydrographic survey. It is the finest equipment on 
the market for measuring the depth of water for 
survey purposes and for presenting in permanent 
form an accurate and legible record of the water’s 
depth. 

Accurate to within one-half of one per cent, the 
Survey Depth Recorder is designed in all respects 
to satisfy the most stringent requirements of car- 
tographers, oceanographers, dredgers and all 
others concerned with the exact depth of the water 
in channels, harbors, inland or coastal waters. 

The equipment is readily installed to operate 
aboard survey vessels of all types... traveling at 
any speed up to 15 knots...in any water depth 
from three feet to 250 fathoms...whether fresh, 
brackish or salt. Its light weight permits perma- 
nent or temporary installation on large or small 
survey craft. 


Precise Measurement in a Ranges 


Edo Model 255 is easily adjustable for transducer draft 
or sound velocity and records in eight ranges: 


Oto 70 feet or fathoms 
60 to 130 feet or fathoms 
120 to 190 feet or fathoms 
180 to 250 feet or fathoms 


Notes can easily be made on chart through large 
hinged window or positions marked automatically 
with marker button. One roll of paper operates 
10 hours continuously on “foot” scale; 20 hours 
on “fathom” scale. Equipment is housed in rugged 
cast aluminum case. Send for brochure today. 
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HOW TO HANDLE 


WET JOBS 


WELLPOINTS 
DRY TUNNEL... 
25-FT SUCTION LIFT 
North Point Road Tunnel for 96 In. 


Water Line, at Sparrows Point, Md. 
Contractor: C. J. Langenfelder & Son. 


DOTTED LINES show path of wet 
tunnel, Pre-drainage problem: Could 
a wellpoint system, placed at street 
level, remove 12 ft of groundwater 
with 25-ft suction lift? Before you say 
“impossible,” see below. 


DRIED PERFECTLY, by Griffin 
method, without interrupting heavy 
traffic to nearby Bethlehem Steel plant. 


As photo shows, points did not 
cross highway but were placed 
along its sides and thus performed 
their unusual feat despite a huge 
gap in-between. What problem can 
advanced Griffin methods solve for 
you? 


WELLPOINT corr. 


881 East 141st Street, New York 54, N. Y. 
d, Ind. Houston, 


Tex. Jack ille, Fla, 
In Canada: Construction Equipment Co., Ltd. 
Toronto Montreal Halifax 
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(continued) 


““Magi-Key” Sheave 


DESIGNED FOR LOW HORSEPOWER ap- 
plications, the ‘“‘Magi-Key” sheave pro- 
vides for increased maximum design 
horsepower. In the new sheave, keys 
transmit all rotational torque, i.e., from 
shaft to hub and hub to discs. Set screws 
no longer bite into threads. The flexibly 
joined set screw and key give a positive 
lock between the movable discs and sta- 
tionary hub. Because the key and set 
screw always remain joined and in place, 
they cannot drop out during adjustment 
nor can they move out of alignment. 
Allis-Chalmers Mfg. Co., CE-11-142, 
1187 S. 70th St., Milwaukee, Wis. 


Transverter 


THE NEW CLARK “TRANSVERTER,” a 
power train package consisting of a torque 
converter, hydraulic disconnect clutch and 
standard transmission, is now standard 
equipment on the Series 100 Clark-Ross 
straddle carriers and available optionally 
on the Series 93 carriers. 

Designed specifically for off-highway 
and stop-go operations, the unit was intro- 
duced in July by Clark’s Transmission 
Division. Its operational advantages in- 
clude elimination of engine stalling and 
lugging, sharp reduction in gear shifting 
to the point where most work can be per- 
formed in the same gear, and fine inching 
control by simply working the throttle. 
Clark Equipment Co., CE 11-142, Battle 
Creek, Michigan. 


Model 90-M Pump 


A NEW 6-IN. CONTRACTOR’S PUMP has 
been announced. The most remarkable 
feature of this pump is its increased per- 
formance and decreased size and wei<" 
The reason for the unit’s superior perfo.m- 
ance is its big capacity design which 
utilizes lower engine speeds to do more 
work, thereby saving wear and tear and 
greatly increasing pump life. It features 
dual volute priming action which assures 
fully automatic priming. A top entrance 
suction connection is provided for depend- 
ability and water ways of the pump will 
easily pass a 2-in. solid sphere. The ma- 
chine is powered by the radiator cooled 
244-cu in. Continental engine, which de- 
velops a constant 55 hp at 1800 rpm. 
Safety controls automatically shut off the 
unit in case of high engine temperature or 
low oil pressure. It is available with 
either skids, steel wheels, or 550 X 16-in. 
pneumatic-tired wheels. Pump Division, 
Construction Machinery Co., CE 11-142, 
Waterloo, Iowa. 
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Grapple 


REPRESENTING AMERICA’S FASTEST grow- 
ing line of ‘‘grab-dig’”’ tools, the Model M-1 
Grapple has five, six or eight tines, de- 
pending on the size of the grapple. Each 
tine is independent of each other and is 
positively activated, like fingers of a giant 
hand, to wriggle and dig deep into object 
or material. Final resistance is met with a 
grip of up to 50 tons—five times the weight 
of the grapple. 

Features of the new M-1 include: ver- 
tical slideways with ‘‘barrel-type’”’ bush- 
ings for maximum vertical and angular tine 
movement; one piece top head with spun, 


Model M-1 


flanged and dished head for rigidity and 
great strength; welded, rigid arms for 
resistance to impact and long life; rocking 
sheave blocks at top and bottom of grapple 
for bigger loads at any digging angle... 
reduced wire rope wear; hardfaced points 
for greatest resistance to abrasive wear. 
Wear plates of manganese steel are avail- 
able for heavy model grapples. 

These features enable the grapple to 
handle heavy boulders, beams, irregular 
shaped objects and dig in packed or loose 
materials with equal efficiency. Available 
in sizes from .33 to 3.3 cu. yd. Ruhr 
Industries, CE 11-142, 1411 Walnut St., 
Philadelphia 2, Pa. 


Koh-Liner 


A new device is offered that enables 
anyone to draw evenly distanced parallel 
lines, precisely spaced crosshatching and 
shading quickly and without effort. The 
accuracy of the Koh-Liner is obtained 
through the use of a push-button incre- 
ment advance mechanism. You set the 
dial for the line spacing desired and push 
the button, drawing the lines along the 
advancing straight edge. Koh-I-Noor 
Pencil Co., CE 11-142, Bloomsbury, N. J. 
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EQUIPMENT 
MATERIALS 
and METHODS 


(continued) 


New Air-Cooled Engine 


A NEW VALVE-IN-HEAD, compact four 

‘ cylinder vee type engine designed for all 
general applications in the industrial, 
agricultural and construction fields has 
been announced. Designated as the model 

J CvV4-180, the engine delivers 70 horse- 
power at 3000 rpm. It is the first air 
cooled engine to meet this industrial field 
challenge. 

Its ruggedness and smooth operating 
performance have been demonstrated both 
in the field and through laboratory and 
dynamometer testing. The new four- 
cylinder engine features the proven design 

and interchangeability of major compo- 
nent parts with its counterpart, the C2-90 
model 30 horsepower engine, such as the 


CV4-180 


aluminum cylinder head of valve-in-head 
design, cylinder barrels, pistons, forged 
connecting rods, bearings, valves, etc. A 
full pressure lubricating system is em- 
ployed. 

A four throw, three main bearing dy- 
namically counterbalanced crankshaft and 
twin three bearing camshafts are included 
in the engine design. All engine acces- 
sories are flange mounted and gear driven 
from the timing gear train housing. 

The CV4-180 weighs approximately 463 
pounds less electric starter, generator and 
flywheel housing which are being offered 
as optional equipment. The engine power 
end will be offered with SAE #3, 4 and 5 
bell housings as with special pump adap- 
tors and shaft extensions to suit customer 
requirements. Simplified engine design 
assures easy installation and servicing. 
Lycoming Division, AVCO Mfg. Corp., CE 
11-143, 550 S. Main St., Stratford, Conn. 
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makes hand lettering old fashioned 


Its speed and uniformity is standard in modern drafting rooms—Legible 
reproduction of lettering is a must. But perfect hand lettering takes time and 
skill, and both cost big money these days. That’s why thousands of modern 
drafting rooms have adopted Leroy® lettering—a K&E development—as 
standard on all jobs. 


Leroy lettering can’t help but be perfect regardless of the job or the ex- 
perience of the man. Each letter is completely and uniformly produced in one 
quick, simple operation. It’s so exact, yet so simple, that one man can start 
the job and another finish it without any variation in lettering. Because the 
lettering template is the same, there’s almost no room for mistakes. 


Every necessary type face and symbol in a wide range of sizes, is available 
in Leroy templates. Each template is engraved with traditional K&E atten- 
tion to quality, built for a lifetime of use. Special electronic, mathematical, 
mapping and geological templates are available . . . we'll even make them to 
order with your own symbols or trademarks. See Leroy lettering equipment 
at your K&E dealer. 


89 YEARS OF LEADERSHIP In equipment and materials for 
drafting, surveying, reproduction and optical tooling . . . in slide rules 
and measuring tapes. 


KEUFFEL & ESSER Co. 


NEW YORK HOBOKEN, N. J. Detroit Chicago « St. Louis Dailas San Francisco Los Angeles Seattle Montreal 
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Dam site investigation 
Building sites... Penn. State Univ., State College, Pa. 
Bridge Site 
Super highway 
Dam site exploration 
Bridge site. .. Newburgh-Beacon Bridge, Hudson River 
Aguado Anasco Hwy., & Guajataca Bridge, Puerto 
Rico 
Water supply... .Water Resources Auth., Puerto Rico 
Dam site 
Hurricane Barrier 
Quarry exploration 
Generating plant expansion site. .Staten Isl., N. Y. 
Housing development site 


Some recent users of 
Seismic Surveys 


Westminster, Mass. 


Connecticut River, Hartford, Conn. 
Berkshire Extens. N. Y. Thruway 
Delaware River 


Dover, New Jersey 
Narragansett Bay, R. I. 
Massachusetts 


Trumbull, Conn. 


For a copy of our factual Bulletion 2 on seismic surveys, 
write to Geophysical Survey Division, Gahagan Dredging 
Corp., 90 Broad St., New York 4, N.Y. 


Established in 1898, Gahagan is 
a leader in hydraulic dredging 


ANOTHER 


GAHAGAN 


CASE HISTORY 


e Accurate Detailing 
e Reliable Fabrication 
e Adequate Stocks 
e Production Flexibility 
e Prompt Delivery 


CONNORS’ PRODUCTS 


© Cold Finished Bars 
Merchant Bors 


© Reinforcing Bors 
© Hot Rolled Strip 
Structural Shapes Highway Sign Posts 
« Studded T Fence Posts ¢ Bulb Tees 
Special Sections 


CONNORS STEEL DIVISION 


H.K. PORTER COMPANY, INC. 


P.0.BOX 2562 BIRMINGHAM, ALA. 
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and METHODS 


(continued) 


Prism Device 


ELIMINATION OF ONE MAN from a prop- 
erty surveying party can be effected 
through the use of a double pentagonal 
prism, an instrument which utilizes a set 
of two prisms. This double pentagonal 


| prism can be used to measure all 90 and 


180-deg angles on property survey. The 


| instrument is about the size of a plumb-bob 


but considerably lighter and is a combina- 
tion of two prisms having four windows, 
two in front (one upper and one lower), one 
on the right side, and one on the left. On 


the bottom of the instrument, in the exact 
center, there is a hook to which the string 
of a plum-bob can be attached. 

Another newly developed advantage of 
the prism is that it is covered as a protec- 
tion against dust and moisture. Geo-Optic 
Company, Inc., CE 11-144, 170 Broadway, 


| New York 38, N. Y. 


New Hardsurfacing Flux 


A NEW ADDITION TO ITs line of hard- 
surfacing agglomerated alloy fluxes has 
been announced. The flux, H-560, is used 
with the submerged are welding process to 
produce a hardsurfacing deposit using a 
mild steel electrode. It is an agglomer- 
ated mixture of fluxing materials and 
alloys which will produce a high carbon, 
high alloy weld deposit when used with 
Lincoln’s L-60 mild steel automatic elec- 
trode wire. Alloys are added to the weld 

(Continued on page 145) 
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DETROIT: 2033 PARK AVE 
CHICAGO: 228 NORTH LaSALLE SF, 
WASHINGTON, 0. C.: TOWER 
iW CANADA; 700 BAY ST., TOR 
2052 ST. CATHERINE ST. WEST, MO! 


Model SC Superior 
Capstan Carpuller 


Model EP Drum 
Type Carpuller 


One man can move hundreds of tons of 
rolling load with practically no effort. 
Economical, efficient, Carpullers are avail- 
able for your specialized requirements. 


Write for bulletins and catalogs! 
Designed and Manufactured by 


JPERIOR-LIDGERWOOD= 


Main Office and Works: SUPERIOR, WISCONSIN, U.S. A. 
New York Office, 7 Dey Street, New York 7,N. Y. 
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deposit through the flux. Agglomeration 
bonds the flux and alloy particles together, 
each H-560 particle containing flux and 
alloy in proper proportion. 

It will make a deposit with a hardness of 
53 to 61 Rockwell RC that cannot be 
torch cut or forged. The deposits will 
resist scaling and flaking and retain a 
highly polished surface when subjected to 
metal friction. The hardness and abrasion 
resistance is unaffected by the cooling rates 
normally encountered in welding. 

H-560 flux is excellent for the fabrication 
and maintenance of wearing parts where 
the service involves severe abrasion and 
medium impact. It will perform success- 
fully under abrasive conditions at tem- 
peratures as high as 1100°F. The Lincoln 
Electric Company, CE 11-144-145, Cleve- 
land 17, Ohio. 


Brush Cutter 


A HIGHLY EFFICIENT ROTARY Brush 
Cutter is now being produced. Two 
models are available—the model R, for 
tractors with 3-point lifts and model RD, 
for drawbar tractors. Both cutters havea 
cutting width of 60 inches and the height 
of the cut is adjustable 1 inch to 12 inches. 

Suitable for cutting thin growth, the 
cutter will also cut any growth the tractor 
can push over. The flywheel is protected 


Available in two models 


by a shield which raises the cutter over 
heavy stumps, rocks and other obstruc- 
tions thus allowing the flywheel to con- 
tinue turning until the obstacle is passed 
over and normal cutting operation is 
resumed. The cutter needs no shear pin. 
Two 10 pound serrated blades swing freely. 

Contractors find these models ideal for 
clearing right-of-way and lands of all 
conditions. Dorsey Trailers, CE 11-145, 
Elba, Alabama. 
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For 
BLOCKS 
CYLINDERS 
CUBES 
BEAMS 
LINTELS 
PIPE SLABS. 


_ If it's a concrete tester 
you need—get in touch with 


FORNEY'S, Inc. 
TESTER DIVISION 
P.0.BOX 310 . NEW CASTLE, PA. 


PROVEN IN THE FIELD... 
WHERE PERFORMANCE COUNTS 


Watts Microptic Engineers’ Levels are tops with fore- 
most construction engineers throughout the country. 
Here is precision performance, time-saving perform- 
ance, dependable performance in all climates and 
terrain. For full information on the complete line of 
Watts Microptic Engineers’ Levels see your nearby 
Dietzgen Dealer. Made by Hilger & Watts, Ltd., Lon- 
don, sold and serviced in the United States by the 
Eugene Dietzgen Co. 


EUGENE DIETZGEN CO. 


Chicago New York © San Francisco New 
Orleans Los Angeles Pittsburgh Washington 
Philadelphia Milwaukee © Seattle Denver 
Konsas City . Dealers in All Principal Cities 


 DIETZGEN. 


RY RS 4 
3 
Whe 4 
KES ON REQUEST 
SS 
S 10 E 40th ST., NEW YORK 16, 
Superion" Electr: 
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you end use SERVICISED 


hot-poured PARA-PLASTIC° 


* Keeps joints sealed under severest conditions of Traffic and Temperature 
* Pumped directly into joint from melting kettle 


Joint compressed in warm 
weather temperatures. 


Joint opened in sub-zero 
temperatures. 


JET FUEL RESISTANT TYPE 


Servicised hot poured Para-Plastic JF is 
a specially compounded material with 
all the stability, plasticity and sealing 
characteristics of regular Para-Plastic, 


Hot poured Para-Plastic is the original hot 
poured rubberized asphalt joint sealing com- 
pound. It forms a resilient, adhesive and ef- 
fective plastic which maintains bond at sub- 
zero temperatures. Superior characteristics 
of adhesion and cohesion, together with its 
stability under extremes of temperature 
make hot poured Para-Plastic the most effec- 
tive, joint sealing material available. 


and in addition is unaffected by jet fuel 
and solvents. It is used for sealing pave- 
ment joints on airport runways, taxi strips 
and aircraft parking aprons. 


PARA-PLASTIC SEALING STRIPS 


molded Para- Plastic 


For sealing keyed construction or con- 
traction joints in vertice! walls. Maintains 
bond with concrete at temperatures to 
sub-zero. Simple installation insures a 
moisture-tight seal of the joint. 


Molded Para-Plastic 
sealing at a footing. 


Keyed construction joints 
in vertical walls and hori- 
zontal slabs. 


Get complete 
information on Servicised ' 


Designed for sealing against seepage in vertical 
construction and contraction joints in foundation 
owe walls, retaining walls, tunnels, abutments, wing 
walls where back filling against one side of the 
structure is required. 

Para-Plastic sealing compounds. Write for the Servicised Catalog. 


SERVICISED PRODUCTS 


CORPORATION 


6051 WEST 65th STREET e 


CHICAGO 38, 


ILLINOIS 
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Pipe Pusher 


THE POW-R MOLE IS A compact new de- 
| vice for pushing in water and gas lines and 
| pulling copper or lead lines up to 3” in 
diameter under roads, streets, sidewalks, 
| lawns or wherever it’s better not to dig up 
| the surface. It replaces the bucket on any 
standard tractor-mounted hydraulic back- 
hoe using the 2 bucket mounting pins. 
One man can dig the trenches, attach the 
unit, insert the pipe sections and operate 
| the tractor hydraulics. Since it utilizes 
the power of the tractor to push or pull 
pipe, and down pressure on the backhoe 
boom stabilizes the unit while in opera- 
tion, no other equipment such as air com- 
pressors, jack hammers, or winches is 
needed. 

With the Pow-r Mole, if a major ob- 
struction is encountered when pushing 
pipe, the pipe can be pulled out and 
pushed in a different spot to avoid the ob- 
struction. Direction is reversed by chang- 
ing the position of two drag springs with 
no need to turn the tractor around. 


| Pow-r Devices, Inc., CE 11-146, Dept. 110, 
Clarence Center Road, Clarence Center, 


Pow-r Mole 
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Fig. B-68, Type M 
(CIRCULAR) 


Fig. B-61, Type MM 
(RECTANGULAR) 


BROWN & BROWN, INC. 
LIMA, OHIO, U.S. A. 


Fmany of the 
"finest movable 


precision-made products 

include gears and speed 
reducers. — 

CATALOGS AVAILABLE 


RLE 
Machine Co. 
4707 Stenton Avenue 

Philadelphia 44, Po. 
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Specially Designed Conveyor 


ELEVATIONS TO 20 FT aT 30° are now 
possible with the complete addition of a 40 
foot Concrete Special to the Con-vay-it 
line of conveyors. Powered by a 9-hp., 


* Wisconsin Gasoline Engine this unit can 


pour approximately a yard per minute in 
the horizontal position. A snub pulley 
has been added to increase belt power by 
as much as 20%. This pulley is unique in 
that its design prevents packing of con- 
crete. 


40 ft Conveyor Unit 


The conveyor unit can be equipped with 
an elevating device and complete swivel 
wheel assemblies permitting sidwise move- 
ment when pouring wall forms. In addi- 
tion, front and rear swivel wheel frames 
have been designed for the complete line to 
serve the need of horizontal conveying on 
slab pours. 

Three standard lengths of 20 ft, 30 ft 
and 40 ft are now available to contractors, 
providing complete flexibility and added 
combination lengths for tandem use. 
American Conveyor Co., CE 11-147, 
2133-37 So. Christiana Ave., Chicago, IIl. 


Steel Scaffolding Bracket 


_ A NEW GALVANIZED STEEL scaffolding 
Wrachet, recently introduced, is achieving 
wide acceptance in the construction field. 
The bracket is a light, compact unit that 
can be secured to forms with standard form 
hardware. Completely collapsible to sim- 
plify handling and moving, it will accom- 
modate three 2 x 10’s for a platform. 
Handrail bars will support a 2 X 4 ata 
height of 42” above the platform. When 
handrail is not required the support bar 
may be pivoted down flush with the hori- 
zontal member of the bracket. The 
recommended safe working load is 1,000 
pounds per bracket. Symons Clamp & 
Mfg. Co., CE 11-147, 4249 Diversey 
Avenue, Chicago 39, III. 


BUILT-IN 


MAGNIFYING 


OPTICAL TRACING POINT 
of, the 


F/S OPTICAL 


PLANIMETER 


Take advantage of the exclusive features 
embodied in the most up-to-date planimeters 
in the world. Buy an F/S Planimeter which 
offers you these revolutionary improvements: 
tracing point built into a lens which magnifies 
and brightens every contour; zero-setting lever 
to bring the reading wheels automatically to 
zero; wheel carriage in special dust-tight casing. 


Model 236A (illustrated) Adjustable Arm 
Planimeter....... $75.00 


A full range of models for polar and linear 
measurements available at proportionately low 
prices. 


Serviced in U.S. A. 
CLIP THIS AD—write name 


and address on margin—and send 
it for descriptive literature. 


FILOTECNICA 


SALMOIRAGHI INC. 


41-14 24TH ST., LONG ISLAND CITY, NY. 


Telephone: $Tillwell 6-4681 
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YOU NAME THE PURPOSE 
WE MAKE THE PUMP 


For every specific need from the 
smallest to the giants of 200,000 GPM 
capacity — Highly specialized engi- 
neering and manufacturing for over 40 
years assures freedom from mainte- 
nance worries — Many users report 15 
to 20 years service without replacement 
of major parts. 


WHEELER-ECONOMY PUMPS 


VERTICAL AXIAL DUAL VOLUTE 


FLOW FOR FOR MUNICIPAL 
CIRCULATING WATER WORKS 
CONDENSER 

COOLING WATER 


WHEELER-ECONOMY PUMPS 


HORIZONTAL DUPLEX, SUBMERGED 
NON-CLOG FOR NON-CLOG FOR 
SEWAGE, SANITATION 
TRASH, STOCK SEWAGE, 


INDUSTRIAL WASTE 


WHEELER-ECONOMY PUMPS 


VERTICAL MIXED 
FLOW FOR 
IRRIGATION, 
DRAINAGE, FLOOD 
CONTROL, SEWAGE 


TWO-STAGE DMD 
HIGH HEAD FOR 
MUNICIPAL & 
INDUSTRIAL SERVICE 


Write for Bulletins 


C. H. WHEELER 
MANUFACTURING CO. 


ECONOMY PUMP DIVISION 
19TH AND LEHIGH, PHILADELPHIA 32, PA. 
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| Bett IpLER—A new 


Literature Available 


TESTING APPARATUS—A new 128 page 
catalog just released contains descriptions 
and illustrations of over 1350 items of 
apparatus for engineering tests of soils, 
concrete, asphalt and construction ma- 
terials. Included are suggested laboratory 
layouts with equipment lists and excerpts 
from ASTM and AASHO specifications. 
Soiltest Inc., CE 11-148, 4711 W. North 
Ave., Chicago 39, Ill. 


INDUSTRIAL SIGNALS—The most compre- 
hensive bulletin ever published in the 
American signal industry on the proper use 
of modern visual and audible signals for 
industrial manufacturing plants of all 
types has been published. It covers the 
gamut from the history of signalling by 
man, reviews the basic principles of the 
physics of sound, and then moves into a 
thorough analysis by experts on the right 
signal for the right job in industry. 
Federal Sign and Signal Corp., CE 11-148, 
8700 South State St., Chicago 19, Ill. 


INDUSTRIAL FLOORING—A 12-page Speci- 
fication and Installation Manual illustrat- 
ing the latest methods for prolonging the 
life of industrial floors with Klemp’s ex- 
clusive heavy duty steel floor armors, has 
just been published. This new manual, 
the result of years of experience and tech- 
nical background in the grating and floor 
armor field and written in a concise tech- 
nical manner by Klemp engineers and 
technicians, is a specialized report con- 
taining several pages of data tables, filler 
weights, specifications; illustrated in- 
stallation procedures and various special- 
ized uses of Hexteel and Floorsteel in a 
number of industries such as the oil and 
chemical industry, the railroad industry, 
etc. Klemp Metal Grating Corporation, 
CE 11-148, 6615 South Melvina Avenue, 
Chicago 38, Ill. 


12-page, 2-color, 
Limberoller Belt Idler Booklet 2-59A, now 


| being offered, contains design and applica- 


tion data for those who select, specify, 
purchase and use belt conveyors to handle 
bulk materials. Included are descriptions, 
dimensional drawings, specification tables 
and suggested applications for Limberoller 
Idlers and various troughing, impact, 


| training and return brackets to use with 


belt widths of 18 in. through 72 in. Joy 
Manufacturing Company, CE 11-148, 307 
Oliver Building, Pittsburgh 22, Pa. 


SHOCK AND VIBRATION CONTROL—A new 
bulletin, SVC-55, has just been issued on 
the basic theory of vibration isolation and 
shock absorption. It describes various 
types of machinery vibration, gives basic 
data, formulae and graphs that enable the 
reader to recognize his own problem, and 
reviews practical methods of shock vibra- 
tion and control. T. R. Finn and Com- 
pany, Inc., Industrial Division, CE 11-148, 
200 Central Avenue, Hawthorne, N. J. 


BUCKET LADDER AND HYDRAULIC 

DREDGES for dredging placer properties, 
harbor and levee construction, channel 
changes, production of sand and gravel. 
Hydraulic dredges from 6-inches up; 
bucket sizes: 21/2 to 18 cu. ft., or larger. 
Digging depths below water as required. 


ABRASION RESISTING STEEL SCREENS 


—flat or revolving for separating, scrub- 


bing, sizing. Holes taper drilled to 
prevent clogging. All thicknesses from 
3/16” up; other dimensions as needed. 
Abrasion resisting steel plates available 
from stock. 


DOUBLE-DRUM HOIST, 1,000-ton capa- 
city, built to handle 194-foot digging 
ladder, typifies heavy equipment Yuba 
can build for you. 


For estimates, send us your drawings or 
specifications. No obligation. 
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YUBA MANUFACTURING CO. 


Room6OS + 351 Callfornia St. San Francisce 4, Callf. 
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Films Available 


“Quality UNLIMITED'’—A new sound 
color film describing the manufacture of 
wire rope, has been made available. Special 
emphasis is given to the chemical and 
physical tests that accompany every step 
in the manufacturing process and insure 
the uniform high quality of Wickwire rope. 
Applications and proper care of wire rope 
are also illustrated in the film. The Colo- 
rado Fuel and Iron Corp., CE 11-149, 575 
Madison Ave., New York 22, N. Y. 


“Arctic Convoy’’—A historic film prov- 
ing that truck trailer convoys are capable 
of operating in the roadless arctic waste- 
lands will be released for public viewing 
this fall. It documents a 1200-mi journey 
by a truck caravan through uncharted arc- 
tic wastelands to the DEW line radar net- 
work, a feat never before successfully com- 
pleted by a truck convoy. Mack Trucks, 
Inc., CE 11-149, 1355 West Front St., 
Plainfield, N. J. 


“ROADBUILDING WITH THE ‘GRID’ 
ROLLER’’—Roadbuilding with the hi-speed 
Hyster “Grid” roller is shown in a highly 
informative new 16 mm sound motion 
picture available for free showing. The 
color movie was filmed by their engineers 
on all types of actual road projects—turn- 
pikes, secondary roads, farm to market 
roads and logging roads. A portion of the 
movie filmed on the Kansas Turnpike de- 
scribes the efficient hi-speed compaction 
performance of the roller when teamed 
with the Caterpillar DW-15 tractor. 
Crushing pit-run rock and surfacing log- 
ging roads are explained in other scenes. 
Hyster Company, CE 11-149, 2902 N. E. 
Clackamas St., Portland 8, Ore. 


“WE'RE BLASTING NgAR You’’—Contrac- 
tors faced with a public relations problem 
in the performance of blasting operations 
in and near populated areas will be inter- 
ested in a new 25-minute motion picture 
which is available. The color film de- 
scribes the precautions that blasters take 
to prevent accidents and protect private 
property. Modern methods of controlled 
blasting which reduce the hazards of 
ground vibration, concussion and flying 
rock are emphasized. Explosives Develop- 
ment Section, Atlas Powder Co., CE 11- 
149, Wilmington 99, Del. 


INSULATION’’—An 11l-min sound 
slide film about a pipe insulation that saves 
up to 50% in installation time over con- 
ventional insulations has recently been 
released. Designed originally for residen- 
tial air-conditioning and dual-temperature 
lines Armaflex, a new, flexible, foamed 
plastic pipe covering has been found to be 
extremely practical in preventing conden- 
sation on any residential-commercial cop- 
per tubing or iron pipe operating in a tem- 
perature range of 32-200 deg. The film 
shows the method of application. Arm- 
strong Cork Co., CE 11-149, Insulation 
Division, Lancaster, Pa. 


CONVENIENCE-ENGINEERED 
FOR FAST, ACCURATE WORK 
General Leveling Measuring Heights 
Checking Grades Topographic Mapping 


Compact, dependable instrument made for lifetime service. 
Supplied with 4 scales held in milled slide ready for im- 
mediate use without removing and reversing arc frame. 
Precision controlled index arm gives accurate readings. 
Bubble magnifier adjusts internally—no eyepiece to retract 
for carrying . . . no re-focusing for every job. 


4 STANDARD SCALES $33.00 

READY FOR INSTANT USE Complete with all 4 com- 
Degree monly used scales and 
Per Cent saddle leather case. Ab- 
Topographic ney Level Handbook in- 
Chainage Corrections cluded. 


At your Dealer or Send Check or Money Order (No C.O.D's) 


LEUPOLD & STEVENS INSTRUMENTS, Inc. 


4445 N.E. GLISAN ST. - PORTLAND 13, ORE. 


LEUPOLD 
ABNEY LEVEL 
HANDBOOK 


Illustrates and de- 
scribes how to make 
full use of your 
Abney Level. 

Furnished with each 
Abney Level, or 
send 25c per copy 


Write for FREE 
folder P55 on 
LEUPOLD Levels 
for Engineers 

& Builders 
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use an ACKER SOIL SAMPLING KIT for 
accurate sub-surface information 
With accurate sub-soil information, you avoid costly trouble later on. And, 
what better way to get this information than with a portable, easy to use 
Acker Soil Sampling Kit. For here is a versatile collection of twelve soil 
sampling tools packed in a handy steel kit that can be carried in any car. 


Write today for prices and Bulletin 26. CE 


Acker Soil Sampling Kit being used for test 
borings for bridge foundation. Over 30 years 
of soil sampling experience make this Acker 
kit the most useful you can buy! 


ACKER DRILL CO., Inc. 


© complete line of Diamond and Shot Core Drills, Drilling Accessories and Equipment 
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Waterstop 
in place ’ 


in seconds e 


LABYRINTH WATER- 
STOP after first pour 
hes been made and 
form removed. The 
grooves receive the 
concrete from the 
second pour, provid- 
ing an interlocking 
joint. 


Just a few seconds were needed to nail 
this LABYRINTH WATERSTOP to the 
form... just a few seconds and water 
seepage worries were over before they 
could ever have a chance to start. 
LABYRINTH WATERSTOP forms a 
waterproof bond between: two pours. 
The corrugated ribs bond firmly with 
the concrete. 

LABYRINTH WATERSTOPS are 
made of flexible polyvinyl plastic... 
that has superior weathering qualities, 
is not affected by temperature changes 
and chemical activity. 

LABYRINTH WATERSTOPS are easy 
to work with, can be cut to any desired 
length. “L” and “T” joints can be welded 
with just a hot knife. Find out now how 
your costs can be cut...and end your 
seepage problems. Just mail the coupon 
to: 


WATER SEALS, inc. 


9 SOUTH CLINTON STREET 
CHICAGO 6, ILLINOIS 


Made in Canada for 


Toronto, Onta 
WATER SEALS, INC. DEPT. 1 
9 South Clinton Street 
Chicago 6, Illinois 
Send full information and sample 
Nome. 

City. Zone__State____ 


From the 


MANUFACTURERS 


LARGE WATER INTAKE: Negotiations 
for a vast $2,500,000 undertaking—in- 
stallation of a large water intake for Gran- 
ite City, Ill—is unique in that Ranney 
Methods Water Supplies, Inc., has con- 
tracted under a package deal to handle 
every phase of the project, including engi- 
neering design, installation and financing. 
The intake will yield up to 75 million gal- 
lon per day...CONSTRUCTION OS- 
CARS: The Beavers, an organization of 
the leading heavy construction companies 
in the west have selected two men in each 
of four categories: Management, Engi- 
neering, Supervision and Service-Supply. 
The awards will be made at the Annual 
Awards Dinner at Los Angeles, January 
17, 1957... RENTAL OF CONSTRUC- 
TION EQUIPMENT: The acquisition 
of the multi-million dollar contracting 
equipment assets of the Anderson Brothers 
Corp. by Brazos Equipment Rental Co. of 
Houston, Texas, has been announced. This 


now makes available for rental the world’s — 


largest assembly of contractors’ equip- 
ment which is comprised of almost any 
type used for road building, heavy con- 
struction, etc.... AGE OF STEEL: This 
year’s production of steel includes the 
three billionth ton made in the U. S. since 
the “‘Age of Steel” began to take shape 
about a century ago. The bessemer proc- 
ess has accounted for about 41/2 million 
tons while the open hearth process which 
became the leading process about 1908 has 
about 2!/. million tons of this total... 
PIPE LININGS: One of the largest cen- 
trifugally spun coal tar lining projects: 
100,000 interior sq ft of pipe, in size from 
84 to 108 in. in dia and 40 ft in length, each 
section weighing 31 tons was completed by 
Pipe Linings, Inc., Wilmington, Calif., for 
the Tri-Dam Project penstocks in Calif. . . 
44 MILE DELAWARE AQUEDUCT EX- 
TENSION: This project begins with a 
tunnel at Cannonsville, N. Y., with an ap- 
proximate dia of 14 ft. The huge under- 
taking will employ thousands of workers 
and will use an astonishing number of tools 
and equipment. Gardner-Denver Com- 
pany, Quincy, IIl., one supplier, has initial 
orders for 4 portable rotary compressors, 6 
grout pumps, 45 drifters, 50 stopers and 
75 other pieces of equipment. ..FEDERAL- 
AID HIGHWAY PROGRAM: What this 
multi-billion dollar federal aid highway 
program will mean to the public and 
business and how it must be coordinated 
with dependable transit systems and ade- 
quate parking was outlined by speakers at 
a Regional Businessmen’s Highway, 
Transit and Parking Conference in Boston, 
Mass. October 10 and 11. More than 400 
businessmen from the New England area 
and N. Y. state attended. . . $3,000,000 IN 
MECHANICAL WORK: Contracts have 
been awarded recently to Charles Simkin 
& Sons, Inc., Hopelawn, N. J., which in- 
clude prime contracts in addition to spe- 
cialized work in heating, ventilating, air 
conditioning, power and process piping 
and plumbing... 


WILD T-2 UNIVERSAL THEODOLITE 


From any point of view... here 
is the WILD instrument for preci- 
sion, speed, convenience, versa 
tility and ease of operation! 

@ READING ON BOTH CIRCLES DIRECT TO 
1 SECOND 


@ RAPID OPTICAL PLUMMET CENTERING 
@ LARGE FATIGUE-FREE FIELD OF VIEW 

@ COMPLETE RANGE OF ACCESSORIES 
Write for booklet . . . and use the Wild 
Heerbrugg advisory services without 
obligation. 


WILD HEERBRUGG 


INSTRUMENTS, inc. 
in at Covert St.» Port Washington N.Y.» POrt Washington 7- 
"SALES FULL FACTORY 


THE ENGINEER'S CREED 


The American Society of Civil 
Engineers announces the avail- 
ability of a new supply of “The 
Engineer's Creed,” which origi- 
nally appeared in the November, 
1948 issue of CIVIL ENGINEER- 
ING. This new de luxe reprint, 
8% x11", has been produced on 
lightweight parchment, and is suit- 
able for framing. 


Copies available at $1.00 each 
Quantity prices on request 


American Society of Civil Engineers 
33 West 39th Street, New York 18, N. Y. 
Please send me...... copies of “The 
Engineer's Creed” 

Payment is enclosed herewith 
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For instructions and Key to Abbreviations, see 
next page. Each member is entitied to 100 
different “Proceedings Papers" yearly, ordered 
from these pages, plus all papers of the Tech- 
nical Divisions in which he registers. The 
latter papers will be mailed automatically. To 
register, mail the enrollment form on page 153 
to Society Headquarters. Discussion of a paper 
will be received during the four full months 
following the month of issue. 


September 


1066. Discussion of Proceedings Paper 
921. (SU) Sumner B. Irish, William A. 
White on 921. 


1067. Discussions of Proceedings Papers 
735, 763, 914,915. (ST) A.S. Veletsos and 
N. M. Newmark closure to 735. Adrian 
Pauw closure to 763. A.C. Scordelis, Robert 
R. Dickey, A. A. Eremin, Jacob Karol on 
914. A. A. Eremin, Edward Cohen and 
Edward Laing on 915. 


1068. Discussion of Proceedings Papers 
727, 801, 803. (WW) David A. Hopkins 
closure to 727. Rufus H. Carter, Jr., closure 
to 801. Walter F. Lawlor closure to 803. 


1069. Design Considerations for a New 
Lock at Wilson Dam, by Robert A. Monroe 
and George P. Palo. (WW) Navigation of 
the Tennessee River has increased to such 
extent that the existing locks at Wilson Dam 
will soon be inadequate to handle the traffic. 
This paper discusses the major features of 
design of a new single-lift lock at Wilson 
Dam having a lock chamber 110 ft wide by 
600 ft long, and with a maximum list of 100 
ft. 


October 


1070. Truss Analysis by Stiffness Con- 
siderations, by Harold C. Martin. (EM) A 
method is developed for conveniently analyz- 
ing redundant trusses by using a stiffness ma- 
trix. This procedure is routine as illustrated 
by examples. Numerical operations on the 
stiffness matrix leads to a solution that can 
be made by desk calculator. The method can 
be extended to other structures. 


1071. Plastics, by Gordon M. Kline. 
(EM) The properties and applications of 
the various commercial plastics are reviewed. 
Statistics regarding the consumption of 
plastics in major end uses in 1955 are pre- 
sented. Work which is now being under- 
taken on the development of standards for 
plastics suitable for use in civil engineering 
is discussed. References to reports on the 
economic position and engineering uses of 
plastics are cited. 


1072. Plastics: 
by C. H. Adams. 


Engineering Materials, 
(EM) This paper concerns 
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engineering characteristics of plastics and 
their reaction to environments of force, time 
and temperature. Subject will be developed 
through: (1) comparing plastics with older 
materials; (2) comparisons of plastics by 
generic groups; (3) quantitative comparisons 
of plastics with other materials; and (4) 
analysis of design considerations for plastics. 


1073. Minimum-Weight Design of a 
Portal Frame, by William Prager. (EM) 
This paper concerns minimum-weight design 
of frames assuming that the unit weight of a 
structural member is proportional to the a-th 
power of its fully plastic moment, the positive 
exponent a being smaller than unity. For 
a = */3, a chart is developed giving mini- 
mum-weight design for various geometrics 
and loading conditions of a portal frame. 


1074. Modernizing a Texas Highway 
with Concrete, by Allan L. Chollar. (HW) 
This paper outlines design and construction 
procedures in planning and constructing con- 
crete resurfacing over a 34-yr old, 16-ft con- 
crete pavement. The new 24-ft pavement is 
part of the 4-lane divided modernization of 
this highway. Construction details of longi- 
tudinal and transverse jointing procedures 
are described. 


1075. Economics of: Self-Protection of 
Highways Against Flood Damage, by J. C. 
Young. (HW) Flood-protection economics 
for highways must take into account engi- 
neering, legal, and public interest considera- 
tions, both tangible and intangible. To 
reach sound decisions, it is important to 
know the limitations of economic analysis. 
This paper gives an appraisal of the factors 
involved and the logic of their application. 


American Society of Civil Engineers 
33 W. 39th St., New York 18, N. Y. 


levied) indicate here: 


ORDER FORM FOR PROCEEDINGS PAPERS 
(For ASCE Member use only) 


Please send me the PROCEEDINGS Papgrs which I have circled below. 


1066 1067 1068 1069 1070 1071 1072 1073 1074 1075 1076 1077 
1081 1082 1083 1084 1085 1086 1087 1088 1089 1090 1091 1092 1093 1094 1095 


If more than one copy of a paper is desired (for which a charge of 25¢ per copy will be 


1076. Foreign Operations of the Bureau 
of Public Roads, by A. C. Taylor. (HW) 
This paper describes how the Bureau of Pub- 
lic Roads (United States Department of 
Commerce) is extending highway technical 
assistance to foreign countries. Arrange- 
ments under which this program is carried on 
and administered and the status of work in 
several countries, the program's aims, and 
the difficulties of recruiting personnel are set 
forth. 


1077. Flood Protection of Canals by 
Lateral Spillways, by H. Tults. (HY) Water- 
level profiles in front of lateral spillway 
crests can be computed by Bernouilli and con- 
tinuity equations. Nonuniform velocity dis- 
tribution is taken in account. Examples 
demonstrate the limitations of application of 
lateral spillways and possibilities of improv- 
ing discharge capacities by enlarging cross 
sections and placing additional orifices behind 
spillways. 


1078. SED Research Report No. 8: On 
Treatment of Alkaline Sulfur Dye Waste 
with Flue Gas, by The Sanitary Engineering 
Research Committee, Industrial Wastes 
Section. (SA) The authors describe the re- 
sults obtained when treating alkaline sulfur- 
containing dye wastes in a jet-flue pilot 
plant. 


1079. Pile Tests, Low-Sill Structure, Old 
River, La., by C. I. Mansur and R. I. Kauf- 
man. (SM) Pipe and H-beam piles founded 
in sand underlying 50 ft of silt were tested in 
tension and compression. Distribution of 
load along the pile and at the tip was deter- 
mined from strain rods. Skin friction in silt 
and sand and tip-bearing capacity in sand 
were also determined. 


1078 1079 1080 


Name (please print) 


Membership Grade 


Date 
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1080. Foundation Studies for Delong 
Piers, by W. G. Shockley and T. B. Goode. 
(SM) Results of experimental investigations 
of the bearing capacity of 6-ft-diameter pier 
barge spuds in three types of foundation soil 
are presented. Bearing capacities computed 
from existing formulas for large cylindrical 
piers and results of field penetration tests are 
correlated with measured bearing capacities 
of the spuds. 


1081. Soil Modulus for Laterally Loaded 
Piles, by Bramlette McClelland and John A. 
Focht, Jr. (SM) Using results from a 
lateral-load test on a 24-in. pipe pile and 
laboratory tests on undisturbed clay samples, 
a tentative procedure is developed for esti- 
mating the soil modulus of pipe reaction in 
problems involving transient loads. The 
correlation derived is based on the similitude 
on logarithmic paper of laboratory stress- 
strain curves and soil-deflection curves from 
the pile test. 


1082. The Problem of Reservoir Capacity 
for Long-Term Storage, by A. Fathy and Aly 
S. Shukry. (HY) In this paper a method is 
suggested for the systematic analysis of hy- 
drological observations in order to obtain a 
full representation of the capacity-yield rela- 
tion for long-term storage in any given case. 
The cost-yield relation could readily be deter- 
mined and the choice of capacity could be 
made in full view of all physical and eco- 
nomic factors involved. 


1083. Sedimentation Studies, by D. E. 
Bloodgood, W. J. Boegly, and C. E. Smith. 
(SA) Sedimentation studies were carried out 
in the laboratory to substantiate Hazen’s 
theory that sediment removal is dependent 
on surface area and independent of depth. 
Results showed removal of sediment was 
dependent on the force ot the incoming water. 


1084. An Improved Dilution Method for 
Flow Measurement, by W. A. Cawley and 
J. W. Woods. (SA) A procedure is outlined 
for measuring flow in sewers containing in- 
dustrial wastes by a manganese dilution 
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of Student Chapters, $12. 
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method. An inexpensive technical grade of 
manganous sulphate was injected into the 
sewers and the degree of dilution determined 
quantitatively by flame spectrophotometric 
analysis. It is felt that this approach pro- 
vides an accurate and relatively simple 
method for use with industrial wastes. 


1085. Municipal Ordinances for Indus- 
trial Wastes, by Julian R. Fleming. (SA) 
The problem of municipal ordinances for 
handling industrial wastes in municipal 
sewerage systems and sewage treatment 
plants is discussed from experiences at Knox- 
ville, Tenn. 


1086. Hydro-Electric Power in the South- 
east, by C. P. Lindner and L. F. Johnson. 
(PO) This paper reviews the history of hy- 
droelectric development in the southeast. 


Contrary to widespread impression, many po- 


tential sites still remain undeveloped which 
can become economical by constructing mul- 
tipurpose projects in which each element con- 
tributes a fair share of its cost. 


1087. SED Research Report No. 9: 
Evaluation of Water Resources of a River 
Basin, by The Sanitary Engineering Research 
Committee, Water Section. (SA) A ra- 
tional method of evaluating the water re- 
sources of a river basin is developed and ap- 
plied to the Neuse River Basin in North 
Carolina. 


1088. New Developments in Septic Tank 
Systems, by John E. Kiker, Jr. (SA) Dur- 
ing the past few years there have been some 
important changes in the design criteria for 
septic tanks and subsurface sewage disposal 
systems. These changes are set forth and 
evaluated. 


1089. Preliminary Studies on Complete 
Anaerobic Sewage Treatment, by J. B. 
Coulter, S. Soneda, and M. B. Ettinger. 
(SA) Laboratory studies are described for 
the development of anaerobic contact sewage 
treatment system for use in small sub- 
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divisions which produces an effluent low in 
B.O.D. and suspended solids. 


1090. The Highway Spiral as a Center- 
line for Structures, by Paul Hartman. (HW) 
This paper presents a method for computing 
the geometry of a structure with a spiral 
centerline. The method is simple and pre- 
cise enough for steel work. The amount of 
computation is no greater than that required 
for the multicentered curve which customar- 
ily replaces a spiral on a structure. 


1091. Discussions of Proceedings Papers 
817, 818, 945, 1030. (EM) Chong-Hung 
Zee, Dean F. Peterson, and Robert O. Bock 
closure to 817. Daniel Frederick closure to 
818. E. Silberman, N. N. Ambraseys on 
945. G. W. Housner on 1030. 


1092. Discussions of Proceedings Papers 
714, 745, 747, 840, 953, 1006. (HY) J. J. 
Dronkers and J. C. Schonfeld closure to 714. 
E. W. Lane closure to 745. M.B. McPherson 
and H. S. Strausser closure to 747. Herbert 
M. Corn closure to 840. Arthur I. Mc- 
Cutchan, Sam Shulits on 953. Achille 
Lazard on 1006. 


1093. Discussions of Proceedings Papers 
703, 783. (HW) Corrections to 703. C. J. 
Posey closure to 783. 


1094. Discussions of Proceedings Papers 
696, 742, 959. (PO) M. Rocha, J. Laginha 
Serafim, A. F. da Silveira, and J. M. Res- 
surreigao Neto closure to 696. T. C. Powers 
closure to 742. Ross M. Riegel on 742. 
G. S. Sarkaria, George E. Goodall on 959. 


1095. Discussions of Proceedings Papers 
757, 862, 866, 934, 940, 941, 1026. (SM) 
Horace A. Johnson closure to 757. C. Y. Li 
closure to 862. E. de Beer and A. Martens 
on 866. G. A. Leonards, John A. Focht, 
Jr., E. J. Zegarra, K. B. Hirashima on 934. 
L. A. Palmer, David A. Hopkins on 940. 
John V. Spielman, Nicols N. Ambraseys on 
941. A. A. Eremin on 1028. 
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PRESSURE CONCRETE COMPANY 


Engineers & Gunite Contractors 


Design & Construction of Prestressed 
anks & Swimming Pools 
Gunite Restoration and Repairs to 
Concrete Structures. 


315 South Court St., Florence, Alabama 


PALMER & BAKER, INC, 
Consulting Engineers and Architects 
Tunnels — Bridges — Highways — Air- 
ports — Industrial Buildings —_ Harbor 
Structures — Soils, Materials & Chemical 

ratories 
New Orleans, La. 


Mobile, Ala. 
ey, La. 


RADER ENGINEERING CO. 


Water Works, Sewers, Refuse Disposal, 
Ports, Harbors, Flood Control, Bridges, 
Tunnels, Highways, Airports, Traffic, 
Foundations, Buildings, Reports, 


111 NE. 2nd Avenue Miami, Florida 


JENKINS, MERCHANT & NANKIVIL 
onsulting Engineers 
Municipal Improvements 
Power Development 
Traffic Surveys 
Flood Control 
Airports 


Sewerage 
Water Systems 
Industrial Plants 
Recreational Facilities 
Investigations and Reports 
805 East Miller Street 
Springfield, Illinois 


FROMHERZ ENGINEERS 
Structural —Civil—Sanitary 
Four Generations Since 1867 
Water Supply, Sewerage, Structures, 
Drainage, Foundations, 
Industrial Waste Disposal 
Investigations, Reports, Plans and 
Specifications, Supervision 
816 Howard Avenue 
New Orleans 


ALVORD BURDICK & HOWSON 
Consulting Engineers 


Water Works, Sewerage, Water Puri- 
fication, Sewage Treatment, Flood Relief, 
Power Generation, Drainage, Appraisals. 


20 North Wacker Drive, Chicago 6, Ill. 


NED L. ASHTON 


Consulting Engineer 


Bridges, Swimming Pools, Welded 
Structures & Foundations, Design 
& Strengthening 


820 Park Road lowa City, lowa 


WHITMAN, REQUARDT 
AND ASSOCIATES 
Engineers 
Sewerage and Water Systems, Highways, 
Airports, Industrial and Power Plants 
and Other Structures 
Reports — Designs — Specifications — 
Supervision 
1304 St. Paul Street Baltimore 2, Md. 


JOHN S. COTTON 
Consulting Engineer 


Hydroelectric, irrigation, water supply, 
and multiple purpose projects, fA flood and 
erosion control, river basin development 
planning, dams and their foundations, tun- 
nels, marine structures, valuations, rates. 


24 Evergreen Drive, Kentfield, Calif. 


DAMES & MOORE 
Soil Mechanics Engineering 


Los Angeles @ San Francisco _@ Portland 
Seattle @ Salt Lake City @ Chicago 
ew York @ Atlanta @ London 
General Offices, 816 West Fifth Street 
Los Angeles 17, Calif. 


CONSOER, TOWNSEND 
& ASSOCIATES 
Water Supply, Sewerage, Flood Control 
Drainage, Express Highways, 
Paving, Power Plants, Appraisals, Re- 
ports, Traffic Studies, Airports, Gas and 
Electric Transmission Lines 


351 East Ohio Street, Chicago 11, Ill. 
Indiana St., Gre: je, Ind. 


DeLEUW, CATHER & COMPANY 
Consulting Engineers 
Public Transit and 

Traffic Problems 
Industrial Plants, Grade Separations, 
Railroads, Subways, Power Plants, 
Expressways, Municipal 


150 N. Wacker Drive, 29 McAlister St. 
Chicago 6, Ill, San Francisco 2 


STANLEY 
ENGINEERING COMPANY 


Consulting Engineers 


208 S, LaSalle Street Hershey Building 
Chicago 4, Illinois Muscatine, lowa 


EUSTIS ENGINEERING COMPANY 


FOUNDATION AND SOIL 
MECHANICS INVESTIGATIONS 


Soil Borings Laboratory Tests 
Foundation Analyses Rep 


3635 Airline Highway 
Metairie, Lousiana 


MADDOX AND HOPKINS 
Engineers & Surveyors 


Plane and Geodetic Surveys 
Maps—Photogrammetry 
Highways, Utilities, Structures 


8506 Dixon Ave. Silver Spring, Md. 


CLARKESON ENGINEERING 
COMPANY, INC. 
Highways, Bridges, Structures, oo 
Dams, Traffic Surveys, Reports, Water- 
front Facilities 

285 Columbus Avenue 
Boston 16, Massachusetts 


FAIRCHILD 
AERIAL SURVEYS INC. 


Aerial Photography @ Contour Maps 
Airborne Geophysical Surveys 
Highway Maps @ City Maps 


224 E. 11th St., Los Angeles 15 
New York Chicago Atlanta Boston 


GREELEY AND HANSEN 


Samuel A. Greeley, Paul E. Langdon, 
Thomas M, Niles, Kenneth V. Hill, 
Samuel M. Clarke 


Richard H. Gould 
Water Supply, Water Purification, Sewer- 


age, Sewage Treatment, Refuse Disposal, 
Industrial Wastes 


220 S. State Street, Chicago 4, Ill. 


MAURSETH & HOWE 
Foundation Engineers 
Soil Investigations—Laboratory Testing 
Consultants—Engineering Geology 
Construction Supervision 
Offices and Easter 
Laboratories: Associate: 
2601 South Hill St. George R. Halton 
Los Angeles 7, Calif. Newark, N. J. 


HARZA ENGINEERING COMPANY 
Consulting Engineers 


Calvin V. Davis E. Montford Fucik 
Richard D. Harza 


Hydroelectric Plants and Dams 
Transmission Lines 
Flood Control, Irrigation 
River Basin Development 


400 West Madison Street Chicago 6 


KAISER ENGINEERS 
Division of Henry J. Kaiser Company 
ENGINEER - CONTRACTOR 


Investigations - Reports - Valuations 
Design - Construction 


Twinoaks 3-4600 
1924 Broadway Oakland, Calif. 


HAZELET & ERDAL 


Consulting Engineers 


Bridges—Foundations 
Expressways—Dams—Reports 
Monadnock Block, Chicago 
405 Commerce Bidg., Louisville 

Dixie Terminal Bidg., Cincinnati 


INTERNATIONAL 
ENGINEERING COMPANY INC. 


Engineers 
investigations—Reports—Design 


Procurement—Field Engineering 
Domestic and Foreign 


74 New Montgomery St. 
San Francisco 5, California 


C. MARTIN RIEDEL 
Consulting Engineer 
Chemicel! Soil Engineering 
Tunnels, Shafts, Phe Foundations, 
Underground Structures 


: Vincennes 6-6022, - 


SAENZ-CANCIO-MARTIN 
Ingenieros 
Design and Supervision 


Structural, Topog raphic, Soils 
and Hydraulic Engineering 


Ave. de la Independencia 774 
che del Vedado 
Habana, Cuba 


SOIL TESTING SERVICES, INC. 
Engineers 
edinger 
Metz 


Soil 


Desi 
Laboratory Testing 
3521 N. Cicero Chicago 41, ill. 
Kenilw J——San Francisco, Calif. 
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FAY, SPOFFORD & THORNDIKE, 
INC. 


Engineers 


Airports, Bridges, Turnpikes 
Water Supply, Sewerage and Drainage 
Port and Terminal Works, Industrial Bldgs. 
Massachusetts 


Boston, 


GUNITE CONCRETE & 
CONSTRUCTION COMPANY 
Engineers—Cement Gun Specialists— 
Contractors 
Linings, Encasing, Insulating, Repairing, 
ireproofing, New Construction 
1301 Woodsweather Rd., Kansas City 5 
Walnut, Chicago, 12, Illinois 


Milwaukee and Twin Citi 
New Orleans 


JACKSON & MORELAND, INC. 
Engi and Consult 


Design and Supervision of Construction 
A 


t 
Machine Design—Technical Publicetions 
Boston New York 


*\PP 


SVERDRUP & PARCEL, INC. 
Engineers — Architects 


Bridges, Structures and Reports 
industrial and Power Plant 
Engineering 


915 Olive Street St. Louis 1, Mo. 
417 Montgomery St. 
San Francisco 4, Cal. 


METCALF a& EDDY 
Engineers 
Investi $ Desi 
pervision of Cons struction 


Operation 
Valuation Laboratory 


Statler Bui! 
Boston 


Management 


HAROLD HOSKINS & ASSOCIATES 
(Successors to Scott & Scott, Inc.) 
Consulting Engineers 
Sewers and Sewage Treatment 
Pavin Water Supply Drainage 
Bridges Airports Reports 
Power Plants Surveys 
1630 Que St., Lincoin 8, Nebr. 

725-9th St., Greeley, Colorado 


BENJAMIN S. SHIENWALD 
Architectural Consultants 
on 
Engineering Projects 
Design—Supervision—Reports 


85 South Street, Boston 11, Mass. 


The Thompson & Lichtner Co., Inc. 
Civil and Industrial Engineers 
Design, Supervision, Testing, 
Engineering and Production Studies. 
Special Structures, Tunnels, Airports, 

Highways, Foundations. 


Office and Laboratory—Brookline, Mass. 


CRANDALL DRY DOCK 
ENGINEERS, INC. 


oy Docks, Floating 
Docks Shipyards, 
Port Facilities 
Investigation, Reports, Design 


238 Main St. Cambridge 42, Mass. 


Railw. Docks, 


A. L. ALIN 
Consulting Engineer 


5927 N. 24 St. 
Omaha, Nebraska 


Dams, Hydroelectric Power 
Flood Control 


JOSEPH S. WARD 


Consulting Soil and 
Foundation Engineeer 


Site Investigations—Laboratory Soil Test- 
ing — Foundation Analysis — Airports 


B. K. HOUGH 
Consulting Engineer 


Soil & Foundation Engineerin 
Site Investigation, Soil Testing, Design 
for Earthworks, Foundations and 
Field Inspection, Engineering 


gineering Reports and C 
605 Valley Road 
Upper Montclair, N. J 


eports, Consultation 
121 E. Seneca St. Ithaca, New York 


AMMANN & WHITNEY 
Consulting Engineers 


Design and Construction Supervision of 
Bridges, Highways, Expressways, Build- 
ings, Special Structures, Airport Facilities 


724 E, Mason St., Milwaukee 2, Wisc. 


BOGERT AND CHILDS 
Consulting Engineers 
Clinton L. Bogert Fred S. Childs 
Ivan L. Bogert Donald M. Ditmars 
. Lincoln Charles A. Manganaro 
William Martin 
Water and Sewage Works @ Refuse Dis- 
posal @ Drainage @ Flood Control e 
Highways & Bridges @ Airfields 


145 East 32nd St., New York 16, N. Y. 
BOWE, ALBERTSON & ASSOCIATE 


Engineers 


Sewage and Water 

Wastes — Refuse Dis; — Municipal 

Projects — Industrial whe — Reports 

Plans — Specifications — Supervision of 

Construction and Operation—Valuation 
boratory Service 


75 West Street New York 6, N.Y. 


GOODKIND & O'DEA 
Consulting Engineers 
Design and Supervision 
Foundations, Structures, Highways 


610 Bloomfield Ave., N. J, 
1214 Dix well Aven -. 
30 Church Street, New York, N.Y. 


FRANK L. EHASZ 
Consulting Engineers 


Highways, Expressways, Bridges, 
Buildings, Port Development, Airports, 
ams, Flood Control, Tunnels, 
Sewerage, Water Supply 
40-29 27th Street 
Long Island City 1, N. ¥ 


HOWARD, NEEDLES, TAMMEN & 
BERGENDOFF 


Consulting Engineers 
Bridges, Structures, Foundations 
xpress Mighweys 
Administrative Services 
1805 Grand Avenue 55 Liberty Street 
Kansas City 6, Mo. New York 5,N. Y. 


JOHN J. KASSNER & CO. 
Consulting Engineers 


Highways, Bridges, Structures—Sewer- 
age and Drainage—Waterfront Con- 
struction—Site Engineering and Recrea- 
tional Facilities—Reports, Con- 
tracts and Specifications, Supervision of 
Construction. 


111 Broadway New York 6, N. Y. 


KING & GAVARIS 
Consulting Engineers 
Bridges Highways Toll Roads 
—Arterials—Foundations— 


Supervision of Construction 


425 Lexington Ave. New York 


LEGGETTE, BRASHEARS 
& GRAHAM 
Consulting Ground Water Geologists 
Water Supply, Salt Water Problems, 
Dewatering, Investigations, 
Reports 


551 Fifth Avenue, New York 17, N. Y. 


GREER ENGINEERING 
Associates 
Foundation Designs and Analyses 


Airphoto Soils and Geological Mapping 
Undisturbed Sample 
Field and Laboratory Soil Tests 
Geological for Engineering 
rojects 
Earth Dam Design and Control 
Greenwood Ave., Montclair, N. J. 


THE FOUNDATION COMPANY 
Engineered Construction 
Power Plants — Drydocks — Bridges 
Deep Caissons — Shipways 
Heavy Foundations 


57 William Street, New York 5, N. Y. 
BO 9-8111 


GARRITY & MOSHER 


ngineers 
Leo V. Garity W. Mosher 


Municipal and Industrial Water and 
ewage Works 
Water System Analyses 
Tunnels and Foundations 
Reports, Designs, Plans and Specifications 
14050 W. McNichols Rd. 
Detroit 35, Mich. 


EDWARDS, KELCEY AND BECK 
Consulting Engineers 
Reports, Design, Supervision, 
Subways, Expressways, Traffic, Parking, 
arbor Works, Bridges, Tunnels, 
Housing end Industriel Developments 


Newark, N. J. 
New York Philadelphia Boston 


HARDESTY & HANOVER 
Consulting Engineers 
Long Span and Movable Bridges, Han- 
over Skew Bascule, Grade Eliminations, 
Foundations, Expressways and Thruways, 
Other Structures, Supervision, Apprais- 
als and Reports. 


101 Park Avenue, New York 17, N. Y. 


BLACK & VEATCH 
Consulting Engineers 
Weter—Sewege—flectricity—industry, 


Reports, Design Supervision of struc- 
tion Investigations, Valuation and Rates. 


4706 Broadway Kansas City 2, Mo. 


PORTER, URQUHART, 
MeCREARY & O'BRIEN 
O. J. Porter & Co. 
Consulting Engineers 
Airports—Highways—Dams—Structures 
415 Ave., Newark 5, J. 
625 Eighth Ave. New York 18, N. Y. 
3568 West Third St., Los Angeles 5, Calif. 
516 Ninth St. amento 14, Calif. 
503 Market St., San Francisco 5, Calif. 


FREDERIC R. HARRIS, INC. 
Consulting Engineers 
Reports Feasibility luati 
Designs Port Foundations 
Highways and Bridges 
Shipyards ¢ Marine Structures 
Floating Dry Docks ¢ Graving Docks 
Bulkheads ¢ Piers ¢ Wharves 
Plants Industrial Buildin 
27 William Street, New York 5, 
1915 Avenue, New Orleans, La. 


BURNS & McDONNELL 
Engineers-Architects-Consultants 
Kansas City, Missouri Phone 
P. O. Box 7088 DEimar 3-4375 


BERGER ASSOCIATES 


Consulting Engineers 


Supervision 
Airfields 
Foundations 


177 reset Ave., Orange, N. J. 
2nd and Locust Sts. Harrisburg, Penna. 
Md. 


HAZEN AND SAWYER 
ngineers 
Water and Sewage Works 
Industrial Waste Disposal 
Drainage and Flood Control 
rts, Design, Supervision 
of Construction and Operation 
Appraisals ong Rates 

122 East 42nd St., 3333 Book Tower 
New York 17,N.Y. Detroit 26, Mich, 


LOCKWOOD, KESSLER 
& BARTLETT, INC. 

Engineers Surveyors 
Civil Engineering Investigations, Reports. 
and Designs, Supervision of Construction, 
jastral, Geodetic, Topographic & 
Engineering Surveys, Photogrammetric 

Engineering and Mapping 
375 Great Neck Rd., Great Neck, N. Y. 


MORAN, PROCTOR, MUESER 
& RUTLEDGE 


Engineers 
dati for Buildi Bridges and 
Tunnels, Bulkheads, Marine Struc- 


tures, Soil Studies and Tests, Reports, 
Design and Supervision. 


415 Madison Ave., New York 17, N. Y. 


BRINCKERH § 
HALL MACDON 


ALD 
Bridges, Air- 
rts, Subways, Harbor 
ams, Canals, Traffic, Parking 
Transportation Reports, ower, 
Industrial Buildings, Housing, 
Sewerage and 
51 Broadway ONY. 


gineers 
Highways, Tunnels, 


E. LIONEL PAVLO 
Consulting Engineer 


Design, Supervision, Reports 
Bridges, Highways, Expressways 
Marine Structures, Industrial 
tion, Public Works, Airports 


7 47th St. New York 17, N. 
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Professional Services 


Malcolm Pirie Emest W. Whitlock 
Robert D. Mitchell Cari A. Arenander 
Malcolm Pimie, Jr. 
Investigations, Reports, Plans 
Supervision of Construction 


25 W. 43rd Street, New York 36, N. Y. 


Engineers 
Ports, Harbors, Flood Control Irrigation 
Power, Dams, Bridges, Tunnels 
ways—Railroads 


Listed alphabetically by states 
MALCOLM PIRNIE_ENGINEERS TIPPETTS-ABBETT- 
Civil & Sanitery Engineers MeCARTHY-STRATTON W. RIVA CO. 


Water, Sewons, Industrial Wastes and 
Incineration Problems, City Planning, 
and Airports, Dams, 
trol, Industrial Buildings, In- 

‘eports, Appraisals and 


Subways, Airports, Traffic, Foundati 
Water Supply, Sewerage, Reports 
sign, Supervision, Consultation 


62 West 47th Street, New York City 


Rates. 
THREE PENN CENTER PLAZA 
PHILADELPHIA @, PA. 


Edgar P. Snow John F, Westman 
Highways, Bridges, Tunnels, 
Sewerage, Water Supply, Soil 
Reports, Design and Supervision 
511 Westminister St. Prov. 3, R. |. 


THE PITOMETER ASSOCIATES, INC. 
Engineers 
Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Water er Measurement ¢ and Special 


New York, 50 Church St. 


THE 
J. G. WHITE ENGINEERING 
CORPORATION 


Engineers & Constructors 


80 Broad St., New York 4, N. Y. 


ALEXANDER POTTER ASSOCIATES 
Consulting Engineers 
Water Works Sewerage, Drainage, Ref- 
use Incinerators, Industrial Wastes, City 
Planning 


50 Church Street, New York 7, N. Y. 


THE AUSTIN COMPANY 
Desi — Construction — Reports 
Phen Location Surveys — estic & 

oreign Work 
16112 Euclid Avenue, Cleveland, Ohio 
New York Detroit Oekland 
Houston Seattle 
Los Angeles 


JUSTIN & COURTNEY 
Consulting Engineers 
Joel B. Justin Neville C. Courtney 


Dams and Power Problems 
Hydro Electric Developments 
Foundations 


121 S, Broad St. Philadelphia 7, Pa. 


JACK R. BARNES 


Consulting Ground- Water Engineer 


exp 


of 
Underground Water Supplies 


308 W. 15th St. Tel. 7-5407 
Austin, Texas 53-4751 


MORRIS KNOWLES INC. 
Engineers 
Water Supply and Purification 
Sewerage and Sewage Di 
Valuations, Laboratory, City 
lanning 


1312 Park Bidg., Pittsburgh 22, Pe. 


WILLIAM F. GUYTON AND 
ASSOCIATES 


Consulting Ground-Water Hydrologists 


Underground Water Supplies. 
Investigations, Re orts, Advice. 


307 W. 12th St. 3301 Montrose Blvd. 
ustin 1, Texas Houston 6, Texas 
Phone: GR 7-7165 Phone: JA 92-9885 


PRAEGER-KAVANAGH 


Engineers 


126 East 38th St., New York 16, N. Y. 


HAVENS AND EMERSON 
L. A.A, 


H. Moseley 
E. S, Ordway 
Frank C. Tolles, Consultant 
Consulting En ineers 
Water, Sewerage, Garbage, Industrial 
Wastes, Valuations—Laboratories 
eader Bldg. Woolworth 
14,0. New York 7, N. 


SEELYE STEVENSON VALUE & 
KNECHT 


CONSULTING ENGINEERS 


Richard E. Dougherty, Consultant 
Manufacturing Plants 
Heavy Engineering 
Structural Mechanical Electrical 


101 Park Ave. New York 17, N. Y. 


SEVERUD-ELSTAD-KRUEGER 
Consulting Engineers 


Structural Design—Supervision—Reports 
Buildings—Airports—Special Structures 


415 Lexington Ave.,New York 17, N.Y. 


THE OSBORN 
ENGINEERING COMPANY 
Designing—Consulting 
Industrial Plants Office Buildings 


tediums Grand Stands Field Houses 
ridges jarages Laboratories 


7016 Euclid Ave. Cleveland 3, Ohio 


YULE, STICKLEN, JORDAN & McNEE 
Engineers 
Highways, Bridges, Airports 
Design, Investigations, Reports 
Supervision of Construction 
Civil, Structural, Electrical 
23rd & Markets Broad St. 
Camp Pa. T, Pa. 
564 North H 


SINGSTAD & BAILLIE 
Consulting Engineers 

David G. Baillie, Jr. 

Tunnels, Subways, Highways, 


New York 4, N. Y. 


FREDERICK SNARE CORPORATION 
Engineers-Contractors 


Harbor Works, Bridges, Power Plants 
Dams, Docks and Foundations 
233 Broadway, New York 7, N. Y. 


Havana, ‘Cuba 
Bogota, Colombia Caracas, Venezuela 


D. B. STEINMAN 


CAPIT 


Managemen 
DESIG SURVEYS 
ROA Ds A ND STREETS 
ewe SYSTEMS WATER WORKS 
PLANNING AIRPORTS 
BRIDGES TURNPIKES DAMS 
Executive Offices 
Dill , Pennsylvania 
Ww. Pa. 
Dalles, Texas Paris, France 


CORDDRY & 
NTER, INC. 


ineers 
Dams, Water Works, Sewa 
Waste and Garbage Dis poe ways 
Bridges and Airports, Traffic od arking 
—Appreisals and Reports 
"HARRISBURG, PENNA. 


‘Daytone Be 


MODJESKI AND MASTERS 
Consulting Engineers 


H. A, KULJIAN & COMPANY 
Engineers and Architects 
Power Plants (steom, diesel) 
Industrial Buildin Army & Navy 
Installations @ Hengars 
Water & Sewage Works 


Design @ Investigations @ Reports @ Surveys 
1200 NO. BROAD ST. PHILA. 21,PA. 


G. G. GREULICH 
Consulting Engineer 


Research, Developmen ae Market 
Saves on Fabricated | Products. 
Pile F Coft Bulk- 


heads. Bridee’ Floors. Vaults. 
Industrial Plants and Office Buildings 


Two Gateway Center, Pittsburgh 22, Pa. 


HUNTING, LARSEN & DUNNELLS 
Engineers 
Industrial Plants—Warehouses 
Commercial Buildings—Office Buildings 
Laboratories—Steel and Reinforced 
Concrete Design—Supervision 
eports 


1150 Century Bidg., Pittsburgh 22, Pa. 


ENGINEERS TESTING 
LABORATORY, INC. 
Foundation and Soil Mechanics 
Investigations 


Soil Borings Laboratory Tests 
Foundation Analyses Reports 


2116 Canada Dry St., Houston 23, Texas 


LOCKWOOD, ANDREWS & 
NEWNAM 


Consulting Engineers 
Industria! Plants, Harbors, Public Works 
Roads, Airport, Structures, Earthworks 
Mechanical & Electrical 
eports—Design—Supervision 
Surveys— Valuations 
Corpus ~~ 
exas 


McCLELLAND ENGINEERS 


SOIL & FOUNDATION CONSULTANTS 


INVESTIGATION ® REPORTS 
SUPERVISION ® BORINGS & TESTS 


2649 N. Main Houston 9, Tex. 


GILBERT ASSOCIATES, INC. 
Engineers and Consultants 
Surv esign—Supervision 

initary Engineering 
Industrials and Utilities 
Domestic and Foreign 

607 Washington St. 


NATIONAL SOIL SERVICES 
Consulting Engineers 
Soils—Foundations—Groundweter 
Ralph F. Reuss Ray E. Hurst 


Soil Borings Laboratory Tests 
Foundetion_ Analyses 


Reading. a. Groundwater Expl 
New York — Washington M. &M, Building Houston, Texas 
MICHAEL BAKER, JR., INC. 
The Baker Engineers | C d 
pd Engineers, Planners, and Surveyors s Your ar 
Airports—Highways—Sewage Disposal 
Systems—Water Works Design 
peration—City Plenning-—Municipe Among 


Engineering—Alll of Surveys 
jome Office: Pa. 


Branch On 
Jackson, Miss. Harrisburg, Pa. 


SPRAGUE & HENWOOD, _ INC. 

Foundation Investigations—Soil 

& Test Borings—Grout Hole 
ing 


These? 
It Should Be 


Consulting Engineer G.H. . Masters Olive Pa Core Dril 
BRIDGES C. W. Henson H. J. Engel Savings Fund Bids., Phila, 
Design and Supervision of Construction Pa. Write Tod a 
Design, Construction, Investigation, Re- Inspection and Re 11 W. 42nd St, New York, N. Y. y 
ports, Strengthening, Advisory Service Bridges, Structures and 200 Masee Sian Pitsoursh, Pa. 
117 Liberty Steet, New York ¥. | Bids. Pe. For Rates 
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ons 
and Operations 
4 Appraisals and Rates ‘ 
| 
Ole 
oundations, Parking Garages 
Investigations, Reports, Design, < 


Acker Drill Company, inc. . . . 


Allis-Chalmers Manufacturing Company ...... ° 7 
American Bitumuls & Asphalt Company. . . .... 81 
American Bridge Division. . . . .... > 24, 25, 89, and 132 
American-Marietta Company. . . . 
‘ American Road Builder's Association ......+ 139 
American Steel & Wire Division. . . .105, 106, 107, and 108 
Armco Drainage & Metal Products,inc. . 130 
Barco Manufacturing Company... ee 121 
Bethlehem Steel Company... 22 and 112 
Boeing Airplane Company. . .. eee 137 
Borden Metal Products Company ........+.+.+-. 2 
Cast Iron Pipe Research Association . ....... 4 and 5 
Columbia-Geneva Steel Division 


Concrete Reinforcing Steel Institute 


.16, 17, 74, 75, 105, 106, 107, 108, 122, ond 123 
79 


Connors Steel Division, H. K. Porter Co.,Inc.. . . . 144 
Eugene Dietzgen Company. . . ... eee « 
Earle Gear & Machine Company ........++4-. 147 
Fairchild Aerial Surveys,inc. . eee 92 
Fennel Instrument Corp. of America . . . 94 


Advertising Manager 
James T. Norton 


Alice M. Doerle 


Representatives 


EASTERN 
eRosert S. CyPHER 


SOUTHEASTERN 


eFred W. Smith 
1212 41st St., B. H. 
Birmingham 8, Ala. 


MID-WESTERN 
e Dwicut EARLY AND SONS 


WESTERN 
e McDoNALD-THOMPSON COMPANY 


33 West 39th Street, New York 18, N. Y. 


Advertising Production Manager 


33 West 39th Street, New York 18, N. Y. 


100 North La Salle St., Chicago 2, IIl. 


625 Market St., San Francisco 5, Calif. 
3727 West Sixth St., Los Angeles 5, Calif. 


National Bldg., 1008 Western Ave., Seattle, Wash. 
5526 Dyer Street, Dallas 6, Texas 

3217 Montrose Boulevard, Houston 6, Texas 
Colorado National Bank Bldg., Denver 2, Colo. 
319 Castle Bldg., Tulsa 3, Okla. 


Index to Advertisers 


Filotecnia Salmoiraghi, Inc.. . . . 
Flexible Road Joint Machine Company. 126 and 127 
Franki Foundation Company ....... eee 29 
1144 
The General Fireproofing Co... . .. cee 11 
Rodney Hunt Machine Co... .. «a, 
International Harvester Co.. .114, 115, 116, 117, 118 and 119 
Lehigh Portland Cement Company .........-. 77 
Leupold & Stevens Instruments, Inc.. . . 
Lock Joint Pipe Company ........+.6-. 4th cover 
Lone Star Cement Corporation... .... 
Master Builders Company . . 3rd cover 
National Clay Pipe Manufacturers,Inc.. . ....... 1 


Raymond Concrete Pile Co. 


Reynolds Metal Co. 


H. H. Robertson Company 


Servicised Products Corp. 
Simplex Valve and Meter Company 
Solvay Process Division 
Spencer, White & Prentis, Inc. 
Standard Oil Co. (ind.) 
Superior-Lidgerwood-Mundy Corp. 


Union Metal Manufacturing Co 
United States Pipe & Foundry Co 
United States Steel Corporation 


Naylor Pipe Company 


Pennsylvania Dept. of Highways 
The Permutit Company 
Phoenix Bridge Company 
Pittsburgh-Des Moines Steel Co. 
Portland Cement Association 
Pressure Concrete Company 


145 


24, 25, 74, 75, 89, 105, 106, 107, 108, 122, 123, ae 132 
United States Steel Export Company 
24, 25, 74, 75, 89, 105, 106, 107, 108, 122, 123, and 132 


United States Steel Supply ee 


Universal Atlas Cement Compeny 


C. H. Wheeler Mfg. Co 
The David White Company 
Wild Heerbrugg Instruments, Inc. 
John Wiley & Sons,Inc.. . . 


Yuba Manufacturing Co. 


Professional Services 


. 16, 17, 


109 


148 
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General Electric Appliance Park Warehouse, 
Louisville, Kentucky. Albert Kahn, Associated 
Archts. & Engrs., Inc., Detroit, Mich. Gen. 
Contr. — Struck Construction Co., Louisville, 
and Turner Construction Co., New York. 
380,000 sq. ft. Masterplate floor. 


Section of a MASTERPLATE = 


another General Electric Facility 
with a MASTERPLATE floor 


General Electric’s decision to install a Masterplate-surfaced 
floor in this giant warehouse was the result of their need for 
a hard, non-dusting floor. Their experience with Masterplate 
floors in other plants was favorable. 


Time and time again Masterplate floors are installed in 
plants of the same owner, because they help maintain 
a smooth flow of production, reduce maintenance expense, i 


Basic principle of MASTERPLATE 


With Masterplate you get an“iron-clad” concrete floor with 
its important advantages times more wear- Vein 00:0 an 
resistant than the best plain concrete floor, non-dusting, the railroad track — it doesn’t fracture or 
corrosion-resistant, easy-to-clean, non-slip and sparksafe.” crumble; it merely flattens, retaining the 


Nen-estesed end eolesed same general shape. This is the basic 
. principle of Masterplate. Because of its 


Full information and Masterplate “see-for-yourself” demon- unlike ma- 
terial, “gives” under impact, producing a 
stration kit on request. floor with great wear resistance. 


*Static-disseminating, spark-resistant floors are produced with DPS Masterplate. 


the MASTER BUILDERS co. 


Division of American-Martetta Company 
Cleveland 3, Ohio — Toronto 9, Ontario Cable Address, Mastmethod, N.Y. 
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As the world’s tallest and most forbidding mountain peaks have at last ; 

succumbed to the determination and initiative of man, so, many of the Installing 78-inch Lock Joint Prestressed Embedded Cylinder 
problems encountered in pipeline installations have been overcome by Pipe for cooling system of new Tidewater oil refinery. 
the versatility of Lock Joint Concrete Pressure Pipe. 


Whether it must be installed in swampland, on steep grades, in a maze 
of underground city utilities or in the limited confines of a plant, Lock 
Joint Concrete Pressure Pipe can be laid bottle-tight, rapidly and with 
ease; and the trench can be backfilled immediately to avoid expensive 
ditch maintenance. 


Once laid, its qualities of durability, trouble-free service and perma- 
nent high carrying capacity will eliminate the necessity of costly re- 
excavation for repairs, replacement or cleaning. 


36-inch Lock Joint Reinforced Concrete Cylinder 
Pipe was installed through Florida swampland. 


LOCK JOINT PIPE CO. 


East Orange, New Jersey 


Sales Offices: Chicago, Ill + Columbia, S. C. + Denver, Col. + Detroit, Mich. + Hartford, Conn. + Kansas City, Mo. 
Pressure + Water + Sewer * REINFORCED CONCRETE PIPE + Culvert + Subaqueous 
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